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Five-foot Tire Turning Machine. Special Vertical Milling Machine. | faced come in line with the cutter. While | tical adjustment is easily made, and wheu 


| the absence of this adjustment, which is so adjusted in position is secured by bolts, 











We present on this page an illustration of 
a boring and turning mill modified for the 
special purpose of turning and boring steel 
tires for cars and locomotives. 

The principle points in which the machine 
differs from the regular mills made by the 
same company are that the housings are 
lower in proportion to the swing, and that 
the cross-rail is secured to them permanently 
and has no vertical adjustment. This latter 
feature, of course, tends toward simplicity 
of construction and great rigidity, and, in 
fact, pains have been taken to make the ma- 
chine as simple and easily managed as pos- 
sible, and to make all breakable or wearing 
parts so that they may be easily renewed. 
The machine can be entirely dismantled 
without removing it from its foundation. 

The machine is driven by a five-stepped 
cone pulley for a 4” belt, from which twenty 
different speeds are obtained with one speed 
to the countershaft, and, as two speeds are 
usually given to this, the machine can be 
driven at forty different speeds, so that the 
maximum speed for any given metal or con- 
dition can be obtained. Power is trans- 
mitted through cut gears to the table, which 
is driven by an internal gear near the periph- 
ery, which has teeth of peculiar. form 
which have been found to run very well, 
even when much worn. 

The table, which is unusually heavy, is 
supported upon a steel step when running at 
the higher speeds and upon an annular bear- 
ing near the edge whenrunning slowly upon 
heavy work. 

The heads are adjusted and fed inde- 
pendently, there being six rates of feed, the 
motion for which is transmitted through 
gears and screws, giving a positive feed, and 
one in which all stress is removed from the 
teeth of the gears, except when they are actu- 
ally moving the tools. Quick returns are 
supplied to all motions of the heads and 
bars. 

The bars are of square section, bearing 
upon flat surfaces which are scraped to a 
bearing and can be adjusted. They are 
counterbalanced in such a way that the 
weights by which it is done are entirely out 





This machine was designed for special | usual in machines of this character, limits 








t TURNING MACHINE. 


work, and is, therefore, not adapted to a 
wide range of operations. It is very heavy 
in all its parts, with powerful driving gear, 
enabling it to take heavy 
cuts, which are often neces- 
sary in heavy manufac 
turing. 

The platen of the machine 
is 5 feet in length by 2 feet 
in width, and can be fed so 
that the cutter will face the 
entire length of the bed. 
The vertical spindle is car- 
ried in a frame which may 
be elevated or depressed by 
means of the upper hand 
wheel «shown in the cut. 
The mechanism for this 
purpose is the usual bevel 
gear and screw arrange- 


the range of work that can be done, it en 
ables the machine to be made much more 
rigid and simple, as the number of joints 






















clamping the spindle frame to the uprights 
of the machine. The cutter can be raised 
| high enough to accommodate work 15 inches 
| thick. 

| The spindle is 5" in diameter at the lower 
| end, and has a bearing over its entire length. 

It is slightly tapered to facilitate perfect 
| fitting, and also for taking up wear, and to 
| the upper end is directly attached a spur 
| gear 24” in diameter, with 4” face. This 
| gear is driven from a pinion in the rear, 
which slides up and down on a vertical 
splined shaft when the adjustments for 
| height are made. The lower end of this ver- 
tical shaft carries a worm gear which en- 
| gages with a worm on the horizontal shaft, 
supported in bearings inthe housings. The 
| driving pulley is on the opposite side from 
that shown in the cut, while the feed is 
taken off from the small pulley shown in 
front. The proportions of the gearing are 
as follows: 

Driving pulley, 24” in diameter by 5” face; 
worm gear, 12” in diameter; worm has 4 
threads, each about 1” pitch, so that the 
ratio of the worm to the werm gear is about 
|9 to1; the spur pinion driving the large 
| gear is 6’ in diameter, making the ratio be- 
tween the spur gears 4 to 1; the entire ratio 
being about 36 to 1. 

It will therefore be seen that the driving 
mechanism is exceptionally strong. The 
feed is operated by belting from the driving 
shaft down to the coun- 
tershaft near the base of 
the machine, as shown. 
This shaft, as well as the 
other two heavier shafts, 
extend through to the 
opposite side, where a 
double set of worms and 
gears reduce the speed 
to the proper amount to 
give motion to the heavy 
shaft, carrying the spur 
gear as indicated. This 
shaft also carries a spur 
gear in the center of the 
bed, which engages with 
a rack on the table, sim- 





of the way of the operator. ment. There is no _ pro- ilar to the driving gear 

r The uprights are of of the planer. The 

box section, heavy, and lower hand wheel shown 

securely fastened to the in the cut carries a 

: bed and to the cross-rail. pinion which meshes 

1 Shafts and all pinions with the spur gear, as 

are of steel and the boxes shown in front. This 

are lined with brass bush- enables the table to be 

ings, which can be easily controlled by hand. 

renewed. The circular face-plate, 

The size illustrated, shown on top of the 

which is of five feet platen, is aspecial chuck 

nominal capacity, takes designed to hold work, 

- 14’ under the rail, has on which there may be 
2 = 





18’ travel of tool bars, 
a table 60’ diameter, 
and will swing abdut 
68". It weighs 32,000 
pounds, and is built by 
the Betts Machine Com- 
pany, Wilmington, Del. 
——_—_.4e—_—__— 
While machine tools 
have been increased 
almost enormously in weight 


past twenty-four years, skill in their manu- ter. 


facture makes them as easily handled as ever. 


SPECIAL VERTICAL 





MILIING MACHINE. 


within the vision for horizontal adjustment of the cut-; between the cutter and the work operated 
It is necessary to bolt the work in such| upon are reduced to a minimum. The 


position on the platen that the parts to be! spindle is counterweighted, so that the ver- 


several parts or bosses 
that require facing off. 
The several parts can be 
Z brought successively in 
. j line with the cutter by 
loosening the clamp 
—— bolts and turning the 
work by hand to the 
required position, a cen- 
ter pin being provided 
to keep the face-plate in position on the bed, 
The automatic feed is thrown in and out by 
means of the upright shaft and .ever shown 
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just back of the hand wheel. As this ma- 
chine is designed solely: for manufacturing 
purpos€s; it’ was not deemed necessary to 
provide for extensive Adjustments in any 
direction. The raje df feed.is governed by 
the size of pulleys, represented in the front» 
four pulleys bejng provided for this pur 
pose, two gnly being in use. The largest 
and smellest size are shown in the cut. The 
two intermediates are of such diameter that, 
when used, the same length of belt will 
drive., These pulleys are splined, and easily 
pulled off the ends of their respective shafts, 
when the change of feed is desired. By 
reversing the pulleys shown in the cut, the 
fastest rate of speed will be obtained. The 
two intermediate pulleys also give two rates 
of feed, which are sufficient for all ordinary 
purposes. 

The aim of the designer has been to obtain 
a very stiff, rigid tool, with but few working 
parts, and one of sufficient driving capacity 
to take the heaviest cuts without jar or 
chatter in the work. 

The machine complete weighs about five 
tons, and is capable of taking a cut 10” 
wide, 1" deep, with a feed of 3” per minute 
in cast-iron, or will remove about 30 cubic 
inches of stock per minute. The machine 

yas designed and built by C. E. Lipe, 
Syracuse, N. Y. 

= a 





A Remarkable Surface Gauge. 


By A. D. PENTz. 

This surface gauge is the original of its 
kind. It was designed and made by George 
Wincock, a celebrated tool maker in the 
old gun and early sewing machine days. 
lt was made in the Mott street factory of 
The Singer Co. about the year 1867, per- 
haps before. 

In 1868 rumors of a remarkable tool of 
this kind became the subject of shop talk 
among tool makers in New York City, in 
Hartford, in Boston and elsewhere, in con- 
sequence of the migrations and professional 
tours of members of that aristocratic guild 
of mechanics who had seen and described it. 

Tool makers in those days were favored 
creatures, and Wincock was a king among 
them. He went into the shop in the morn- 
ing dressed in faultless fashion, in gloves 
and silk hat. Imagine a man standing at 
the vise, in lavender trousers and a duck 
vest, with his shirt cuffs rolled back, and a 
silk handkerchief for an ‘‘apron.” The 
handkerchief corners would be tucked into 
his vest pockets for a fastening. Then be- 
jieve the still more marvelous fact that 
neither of the garments would be soiled, 
and the ‘‘apron” would last a week, quite 
clean, and a man thus clothed would do as 
much first-class work as any other man then 
or since. Wincock was a whole man in 
shop and out of it, and many of the old- 
timers remember his kindness of heart as 
well as his other peculiarities. 

I first saw this gauge in 1869. 


¢ 
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Afterward 


it did good service in the United States | 


Watch Factory, Marion, N. J., in 1872-73, 
where Wincock and myself were tool makers. 
I went to Chicago in 1873; Wincock arrived 
in 74, and began a mercantile career. Hav- 
ing no further use for this tool, he gave it to 
me, first to show to some of my friends, and 
when I carried it back, he said, ‘‘ Keep it; 
you are the only man out here that knew 
me at the bench, and you have use for it, I 
haven't.” He told me thatit cost him about 
one hundred and fifty dollars to make. 

I still possess it, and it has continually 
reflected credit on its designer. Every me- 
chanic accepts its decisions, when it is care- 
fully applied to use. Its service to me 
personally is and has been incalculable. I 
have been able to prove perfections and to 
detect errors with this instrument, which, 
without it, would in certain cases either 
have cost its value to provide as accurate 
special appliances for, or the results obtained 
would have been in doubt. 


Fig. 1 is the front elevation of this gauge. | The cap F is an independent piece, and 
Fig. 2 is a horizontal section cut through | at its knurled flange is larger than the col- 
the base, showing the construction of the| umn G, to prevent the accidental removal 
peculiar ornamentation of that part, and|of the head. The top of the column is 


the shape of the seat below it. Fig. 3 is a| drilled and tapped, and the cap F is pro- 
horizontal section through the head, and | vided with a screw stem which fits it, the 


Fig. 4 is a view of the bracket H, showing | joint being directly under the knurled 
its construction and the arrangement of the | flange. 
worm AK upon it, as well as the hub J, by| The base C on this column is soft steel, 
which the whole head is attached to the|and as such is inferior, because it catches 
support G. grit and scratches on a surface plate, hence 
I never saw one of these gauges made, | this base and column have not been used by 
and do not know how all the operations on | me. In its place I had made a hardened 
it were performed, but I do know they can | steel base of circular outline, to which was 
be made. The base ( seems to be bored, as| fitted a column double the height of this 
indicated by the dotted lines, and the column ‘one. This overcame the trouble. 
G, with the surbase D, is in one piece, is| The bracket //, shown in Figs. 3 and 4, 
let through the base C, and fits it tightly. | has within the hub J, which fits the column 
If this column, after it has been roughly| G,a spring shoe or gib J‘, which covers 
turned, is carefully trued in a chuck ona | the point of the screw H', and prevents it 
dividing head, with the lower end outward, marring this column. The probable con- 
and placed before a drilling head at the) struction of this gib is indicated by these 
proper angle, and one hole carefully drilled | sections. I can find no joint, but believe 
to the size of the small end of the taper| the sleeve 7 to beinserted within the bracket 


| 
| 
| 
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Fig. 1. 


A REMARKABLE 


Fig. 2. 
SURFACE GAUGE, 


plugs #, which make the convex fluting in 
the surbase, then, if the dividing head 
should be turned one-sixth the circle and 
another hole drilled, and thus for the remain- 
ing four holes, each to the proper depth, 
all would be located in their proper posi- 
tions. It is understood, of course, that 
there is solid stock all about these holes 
when they are drilled, and that the holes 
extend by a short distance above the tops 
of the flutes visible in Fig. 1. The plugs # 
seem to have the taper of the ordinary | 
pentagon pin broach, so I presume they 


H, after the gib has been made, as shown. 
The worm extension #7? seems to be a solid 
part of the bracket //, which it may very 
well be. It is presumed that the worm is 
keyed on, as shown in Fig. 4. 

The worm gear J loosely fits the bracket 
H*, and engages the worm KX’. It is recessed 
to receive the circular plate Wof the ad- 
justable stock MR R. This plate M is 
penctrated by the hub of the bracket //, it 
is covered by the washer .V, and clamped 
by the screw 0. The dowels P enter the 
slots P! of the washer NV, and prevent its 


were reamed by hand, After reaming, they turning. The worm A is used only in fine 
should be fitted with temporary plugs, | adjustment. When the screw 0 is loose, 


which should be well greased and driven in 
snugly. The plugs should be of brass, so 
that the color may guide the turning opera 
tion, because it is probable that the joints 
will not otherwise be seen in turning and 


the adjustable stock M R R may freely be 
turned to any position, because the plate M 
is circular, and fits loosely a circular seat. 
When the screw 0 is partly tightened the 
worm can adjust, but when wholly tight it 





While the readings on the scale have no 
positive values, a person experienced in | 
using this gauge, can detect differences of | 
less than .0003" between one height and 
auother when they are compared. 





polishing the surbase. After the column is 
completely finished in every other particu 
lar, these temporary plugs are removed, 
and others of polished steel are driven into 
their places, giving the effect shown. 


holds the stock rigidly in its position. 
The stock MR R supports the gauge arm 
7, and secures it to the required position by 
means of the screws 8 s. 
}arm 7’is bored vertically, of a parallel small 





The beak of the} 


size, to which is fitted very carefully the 
plunger W, to not shake, but be quite free, 
so as to slide endwise with perfect ease. 
This plunger is kept in place by a shoulder 
which rests on the arm 7’, and it has a small 
hemispherical tip, which receives the short 
arm of the index X. This index X is pivoted 
in the fulcrum post Y one-tenth of an inch 
from the center of the plunger W. It must 
have perfect freedom on its fulcrum, and 
be well guided in its position. The spring 
T is attached to the post 7‘, and has a stiff- 
ness just sufficient to surely overbalance the 
weight of the index arm, and keep a press- 
ure upon the plunger W. The value of 
this gauge as a delicate instrument depends 
on the adjustment of these parts, but when 
they are correctly set they will remain so 
for years. Since I have had this gauge it 
has required two new plungers and one 
new spring. 

The scale V has been lost many years. 
It is of but little value, because it is found 
better to gauge from a touch, or when the 
plunger W just touches the work, so that 
the index at its outer end is perceptibly 
disturbed. 

The scratch point U is hardened, and 
screws into the arm 7’, precisely as cap 
does into G. It has never been used. 

The uses of these special features should 
be clear to every mechanic, where they 
apply to the detection or the confirming of 
heights and parallels, and it is only neces- 
sary to say that it is better practice to set 
the gauge to the lower piece or end, and at 
the higher place to place paper of uviform 
thickness under the base of the gauge, until 
the difference is equaled. Then measure 
the paper with a micrometer gauge. Handle 
the gauge with a cloth tied to it, wherever 
the hand comes in contact, because a warm 
hand will expand a length of four inches, 
about three-thousandths of an inch at times. 
This has explained many contradictions in 
my experience. 

In turning or grinding cylinders this 
gauge will give the truth of the result, and 
frequently surprise the operator, who im- 
agines he is getting a perfectly concentric 
job. Todo this, stand the gauge on a flat, 
rigid surface, and let the point of the 
plunger W rest on the top of the revolving 
surface. The index will show whether the 
work is true, eccentric, or not round. If 
true, the index will stand dead still. If eccen 
tric, it will rise and fall regularly. If not 
round, it will rise and fall irregularly. 

Work in lathes being trued up can be 
proved in the same manner by this gauge. 
Lathe centers, milling arbors, and in fact 
all arbors can be inspected by the same 
method. Face-plates and shoulders can be 
tried for truth as well as cylinders, by turn- 
ing the gauge arm one-quarter way over, to 
meet them squarely. In fact, every rotat- 
ing piece may be inspected perfectly for 
truth by this tool. 

In the sketch here given the actual sizes 
are maintained, and it is believed that the 
device is fairly well shown. Considering 
the fact that it was designed and made 
twenty-five years ago, it is wonderful that 
it exhibits so much that has been proved to 
be correct practice, and if it were a produc- 
tion of to-day it would be considered as 
being ahead of progress rather than behind it. 

It is gratifying to notice in the catalogues 
of some of the best makers of small tools, 
new gauges which operate on the same 
principles as this one. 

——__- eo —_____ 

As we predicted some time since, the 
miners and the militia in Tennessee have 
come tothe point of opposing one another 
force for force. The State insists upon 
leasing its convicts to work in the mines, 
and the free miners object. We do not ex- 
pect any serious amount of bloodshedding 
in the matter, as itis probable the miners 
largely outnumber the militia, and about 
every one in that part of the world knows 
the useofa gun. Moreover, it is more than 
probable that the majority of the militia of 
|the State thoroughly sympathize with the 
miners in the misunderstanding of the case 
\in issue. It is a hard Operation—the en- 
forcing of an obnoxious law. 
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The “ Triumph” Belt Shipper. 


We present with this, engravings of a 
German invention, which is intended to do 
away with the danger incident to putting 
belts onto pulleys when in motion. 

Any one who has an oppertunity to ex- 
amine the reports of the factory inspectors 
of the various States will find that this 
matter of the danger attending the opera- 
tion of putting on belts, as ordinarily done, 
is receiving an increasing share of attention, 
the tendency being to require more and 
more strict compliance with the require- 
ments as to safety devices, and to be more 
and more severe in the infliction of penalties 
for. accidents which are shown to result 
from the lack of proper appliances that have 
been shown to be conducive to safety. 

The laws of many States specify that 
safety appliances shall be used, and factory 
inspectors are showing an increased disposi- 
tion to insist upon it that these laws shall 
be observed. Their reports show that a 
very large proportion of accidents result 
from efforts to place belts while the shaft is 
running. In Germany the science of acci- 
dent prevention in factories is more highly 
developed than here—perhaps more so than 
in any other country—and the device which 
we here illustrate has made a good record 
there, and is used in many of the leading 
establishments. 

Figs. 1 to 5 show the construction of the 
shipper, and by reference to them it will be 
seen that the central idea of the device is 
the sliding or expanding head, which allows 
the roller that passes under the belt to pass 
around the pulley, without at the same time 
necessarily changing the position of the 
handle or staff. 

Fig. 4 shows it in the ordinary closed 
position ready to be ap- 
plied to a belt, and Fig. 
5 its position after it has 
passed over the pulley 
and the belt is in place. 
Fig. 2 gives a view 
showing the arrange- 
ment of the rod, flanges, 
etc., for a wide belt, the 
flange f passing over the 
farther edge of the 
pulley, while the belt is 
held between flange f 
and flange e, the spring 
g allowing for any in- 
equality in the width of 
the belt. Fig. 3 shows 
the arrangement for a 
narrower belt, the 
shorter rod A being used 
in this case. When the 
device is to be used on 
the other side of the 
pulley, itis only neces- 
sary to pull out the rod 
and insert it from the 
opposite side. 

Figs. Al to A38 show 
the action of the device 
when used in the ordi- 
nary way, Al being the 
position when the belt 
is first taken up with the 
pulley running in the 
direction indicated by 
the arrow. It will be 
noticed that the head is 
here shown contracted. 
Fig. A2 shows it in posi- 
tion, with the belt lifted 
up, and about ready to 
engage with the pulley 
—the critical and dan- 
gerous position when 
the work is done by 
hand, Fig. A8 shows it in the third posi- 
tion, the belt being in place and running, 
and the head having been extended, to 








allow the roller to pass over the pulley with | 


the belt, thus obviating all danger to the 
workman, 

Figs. B1 to B38 indicate the method of 
using when the pulley runs in the opposite 
direction, the successive positions being in 
their numerical order, as shown, up to B3, 


| verse of that shown above, the head con- 
| tracting as the roller passes over the pulley, 
| instead of extending as before. 

It will be understood, of course, that the 

werkman stands upon the floor while using 
| the shipper, and it will at once be seen that, 
| besides being safer than the ordinary meth- 
|ods, a considerable proportion of the time 
| required to handle belts is saved, not only 
because all climbing of ladders, etc., is done 
|away with, but because the first trial at 
| placing a belt is successful, instead of a 
| number of trials being required, as very 
| frequently happens where the hands or a 
| stick are used. 
| The device is being introduced in this 
| country by Peter A. Frasse, 95 Fulton 
| street, New York City. 
+ ome 

A Suggestion and Some Criticisms. 


By W. D. Forses, M. E. 


| 
| In starting another year, the writer has 


| been looking over the field in which he 
'works for certain signs which he hoped 
| would have, by this time, become something 
| more than the hoped for. 

Speaking as 
/a machine tool 
| user, his point 
'of view does 
| not seem that 
| of the machine 
tool builder, 
/and more’s the 
| pity. We want 
/certain things, 
|yet builders 
will not give 
|them to us, al- 
|though they 








jadmit that what we want is not only 
'reasonable, but would be advantageous to 
| them to give. 

For instance, we want 
‘eter, length and thread on lathe spindles ; 
| this point has been so well written up, that 
‘there is little hope of anything being done 
| by the builders, and it does not seem prac- 
tical to get the users well enough together 
to have a command from them go forth say- 


a standard diam- 
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| of the members unless the chuck threads 
conformed to a standard given by them, 
yet such a thing is possible to accomplish. 

We are now at the mercy of lathe makers’ 
individual ideas, some good, some bad, but 
in the opinion of the writer the very worst 
ideas on this point, if made the absolute 
standard, would be a blessing which only 
our generation could appreciate. 

The idea hinted at above would have the 
advantage of saving the vanity of lathe 
builders who, to use a slang expression, 
seem ‘‘ stuck on themselves,” while admit- 
ting that standard threads for spindles of 
lathes is a desideratum, think nothing better 
could be done than to take what they make 
as the standard. This idea seems possessed 
by every lathe builder, from the makers of 
the one lonely lathe of a great Providence 
company, to the manufacturers of endless 
sizes in the city of Cincinnati. They argue: 
‘“We have selected the best, and other 
makers of lathes are wrong, so they must 
come to us for a standard.” 
sentiment, progress is out of the question ; 
it looks as if our only hope is in ourselves, 
and we, as yet, are not, so the standard 
lathe spindle is as hopeless as ever. If 1892 

could only be 





It can, but it is 
safe to it 
will not. 


say 
’ 


It has 
doubt — struck 
others, as it has 
the writer, that 
in many 
chine 


ma- 





Tue TrRruMPH BELT SHIPPER. 


some details are worked out with great study 
and care, while others of equal importance 
are made any way the draftsman happens 
to draw them. Some most strange things 
can be noticed, not affecting, perhaps, the 
working of the machine, but showing great 
incongruity, as for instance, on a beautiful 
milling machine the hinges of the door in 
the base are of the ecclesiastical order, being 
ornate crosses, hard to clean, and absurdly 


| 


after which the operation is simply the re- ‘ing that no lathe would be bought by any out of place, even on so good a tool. 








With such a. 


known as the 
standard lathe 
spindle — year. 


no 
Shipbuilding in the Royal Dock Yards 





Again, in the catalogue of a certain com- 
pany whicl is noted for its fine gears and 
perfect proportions, can be found a’ gear, il- 
lustrated, which looks,as if it never was de- 
signed, but was ‘knocked*tqgether by some 
flask maker, and even the’ great reputation 
of its maker cannot save it from being 
smiled at by hundreds. 

Sometimes this lack of study-affects the 
value of a tool ; as, for instance, the placing of 
shaper belts on the left of the tool, where the 
operator cannot reach them without stretch- 
ing over the ram. Again, in a cutting-off 
machine for 6’ stock, no provision is made 
to bring the cutting tool to an exact posi- 
tion other than by pushing the bar of stock 
in and out, making close work very costly. 
With one exception, lathe makers cling to 
four legs for short beds, making vibrating 
machines out of the tools, even when set 
with great care; there may be more than 
one maker who knows the proper number 


of points on which to set a lathe, but if so 
the writer has failed to notice it. 
One more practice seems most curious, 


and that is making a combination of a ma- 


chine tool and a book of instructions; it 
may do no harm, but what good it does is 
hard to see. 

It is generally unhealthy in any well run 
shop for a man drill into a drill press 
table, or strike a shaper vise with any- 


to 


thing but a lead hammer, and, in a shop 
where the abuse of tools is allowed, no 
amount of cast-iron instructions on a ma- 
chine will prevent it. 
=>: _ 
During IS91. 





Industries, London, gives the following 


designs | particulars relating to shipbuilding in the 


royal dock yards dur- 
ing the year 1891. 

The year 1891 will be 
remembered in the dock 
yards as having been 
one of unusual activity, 
since the aggregate ton- 
nage floated, when meas- 
ured by displacement, 
reaches 68,100 tons, 
which is more than three 
times the amount put 
into the water during 
the preceding year, and 
nearly double the quan- 
tity launched in 1889. 
Rapidity of construction 
is now the order of the 
day in the government 
establishments, and the 
work accomplished dur- 
ing the past twelve 
months has _ presented 
the shipbuilding capa- 
bilities of the royal dock 
yards in a wholly new 
light, and has fully 
proved the statement 
made by Lord George 
Hamilton, time 
ago, in an address on the 
‘“Naval Policy of 
Government,” that, 
‘‘our royal dock yards 
we could build ships 50 
per cent. quicker than 
any other nation.” The 
rapid and economical 
made in the 
construction of the bat- 
tle-ship ‘* Trafalgar,” 
when upwards of 5,500 
tons of were 
worked into her struc- 
ture in sixty-seven 
but 
smurt as this achievement may be considered, 
it has been eclipsed in the building of the 
first-class battle-ships ordered from the dock 
yards under the Naval Defense Act. The 
** Royal Ports- 
mouth February, was only seventeen 
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weeks, was regarded as phenomenal ; 


Sovereign,” launched at 
in 
months on the blocks, and her launching 


weight was fully 7,200 tons. She is now so 


far advanced towards completion that it is 
anticipated she will be 


commissioned for 
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active service before midsummer. Two 
other vessels of the same type—namely, the 
‘‘Empress of India” and the ‘‘ Hood”— 
were launched during the year, the former 
at Pembreke and the latter at Chatham, 
both within two years of their commence- 
ment. vessels are 14,150 
tons displacement, and were specially de- 
signed to take part in general fleet actions 
in European waters. They are armored and 
gunned alike, and, excepting that the 
‘‘Hood” mounts her heavy armament in 
turrets instead of barbettes, they are in 
other respects identical. The propelling ma- 
chinery for the whole of this type under 
construction in the dock yards is being 
supplied by Messrs. Humphrys, Tennant & 
Co. Two first-class cruisers similar to the 
‘‘ Edgar,” which has recently been tried 
with such success, were also removed from 
the blocks—the ‘‘ Royal Arthur,” at Ports- 
mouth, and the ‘‘Hawke,” at Chatham. 
These vessels are intended for commerce- 
protecting purposes, and are large enough 
for independent roving in any part of the 
world. The steel bottom of the ‘‘ Royal 
Arthur,” which has a displacement of 7,700 
tons, is sheathed with wood, and in this 
respect only does she differ from her sister 
the ‘‘Hawke.” This difference, however, 
credits the former with 850 tons more dis- 
placement, and will diminish her speed, as 
against that of her sister, by about a quarter 
ofaknot. The ‘‘ Hawke,” which is all but 
ready for her trials, has been engined by 
the Fairfield Shipbuilding and Engineering 
JYompany, Govan, while the machinery of 
the ‘‘ Royal Arthur” is being fitted on board 
by Messrs. Maudslay & Co., London. 

To the total output for the year, Devon- 
port, Sheerness and Chatham each con- 
tributed a second-class cruiser of the ‘‘ La- 
tona” type, named ‘‘ Molus,” ‘ Brilliant,” 
and ‘‘ Apollo,” respectively. The two former 
are sheathed with wood, and have each a 
displacement of 3,600 tons, while that of the 
latter is 200 tons less. Like the first-class 
cruisers, these vessels are also intended for 
the protection of our mercantile marine, 
and with their great speed and heavy arma- 
ment, associated with a strong defense over 
their most vital parts, they have no reason 
to fear an encounter with most foreign ships 
of similar size. The machinery of the 
** ®olus” and ‘ Brilliant” have been sup- 
plied by Messrs. Hawthorn & Co., New- 
castle-on-Tyne, while that of the ‘‘ Apollo” 
has been constructed by Messrs. Earle & Co., 
Hull. 

The following tabular statement contains 
the particulars of the vessels referred to: 


These each of 





Name of Ship. Length. Breadth. nn 
Feet. Feet. Feet. 
Empress of India.. 380 75 27.5 
OS oe 380 75 27.5 
Royal Sovereign... 380 75 27.5 
Royal Arthur...... 360 60 23 75 
OU See 360 60 23.75 
PSR eee ; 800 13.6 17.5 
Brilliant ....... oe §6=— 43 6 17.5 
BE scsi weewes 300 43.0 165 
Name of Ship. {.H.P. Speed. gc 08h - 
Knots. Tons. 
Empress of India.. 13,000 17.5 900 
OO ae ..- 18,000 17.5 900 
Royal Sovereign... 13,000 17.5 900 
Royal Artbur...... 12,000 19.5 850 
PEE s cr ccrecesns 12,000 19.75 &50 
can iess 9,000 19.75 100 
Brilliant....... 9,000 19.75 400 
PE acces eects. 9,000 20 400 
<> 





Metal Sawing Machine. 


We illustrate herewith a machine fer saw- 
ing up stock into lengths, it being adapted for 
sawing any kind of metal that can be filed 
and for holding any shape. _Itis in reality a 
power-driven hack saw, the advantages of it 
being that it does its work after being set 
and started, without further attention. Saws 
are not so often broken, there is very little 
waste of stock, and square, smooth cuts 
are made. Lengths of saw blade are used 
25 feet long, that part not in use being 
coiled up at the back and drawn forward to 
the frame and clamped as needed, that that 
has been dulled by use being broken off and 
thrown away. The stroke is 7 and stock up 
to 5’ square can be cut. The machine is 
made by Henry G. Thompson & Son, Elm 


Limiting Numbers of Involute Bevel 
Gear Teeth. 
By GEorGE B. GRANT. 


LEXINGTON, MASS. 

In all tooth systems a limit is set to the 
smallest numbers of teeth that will work to- 
gether, and these limits will vary with the 
system chosen and with the requirements 
made. 


+4) 
Ke” 


pitch Line 
pitch 


hig. 3.—One Tooth. 


For example, in the interchangeable in- 
volute system for spur gears the limiting 
number of teeth is 4.62, and, therefore, five 
is the smallest number of teeth that can be 
used for external work, although four teeth 
will work with an internal gear, and four, 





and State streets, New Haven, Conn. 


three, two and one tooth will work if the 


METAL SAWING MACHINE. 





condition of interchangeability is not made. 

The purpose here is to study the same 
problem as applied to interchangeable invo- 
lute bevel gear teeth, and to determine the 
conditions under which such gears of one, 
two, three, and four teeth will work to- 
gether. 

It should be stated that bevel gear teeth 
differ from spur gear teeth in very few 
points, the principal difference being that 
the former are drawn, upon the surface of a 
sphere, while the latter are drawn upon a 
plane surface. The gen- 
eral theory and method of 
investigation is the same in 
both cases, being much more 
difficult, however, in the 
case of the bevel gear, for 
the spherical surface takes 
the place of the plane, and 
the great circle is the substi- 
tute for the straight line. 

A spherometer must be 
provided for this study, as 
it is useless to attempt the 
problem on a plane surface. 















the general theory of the involute spur gear 
tooth, and to know the names, positions an 


| properties of the various points and lines. 


We will first take the simplest problem 
to determine the least numbers of teeth that 
can be used on bevel gears having given 
center angles and a given angle of obliquity 
In Fig. 1 the axes G and H, the center 
angles GS and HS, and the angle of obliquity 
ISF, are given. 

Draw GJ and HW from the axes at right 
angles to the line of action JW, locating th: 
interference points J and W, and draw th: 
pitch lines MSB and NSY, and the bas: 
lines ZW and JZ. Draw the involutes 7B/ 
MW, and WNZ; bisect BM at D, and dray 
the involutes /D7 and VX, thus completing 
the teeth. The desired least numbers o! 
teeth for the given center angles and ob 
liquity can be found by dividing the whole 
lengths of the pitch lines by the whole tooth 
arc MB, and any two numbers of teeth no 
less than these will work together. 

The above process, although it is always 
correct for the large numbers of teeth it 
ordinary use, where the obliquity is gen 
erally large as compared with the cente: 
angles, may fail when four teeth or less ar 
involved, for then the point J may fall on 
the right of the point J, so that the curves 
will cross and practical action be impossible 
For example, if we attempt to draw a pair 
of miter gears with three teeth, the cente: 
angle being 45 degrees, the tooth will have 
a crossed point at JJ and fail to act, no 
matter what obliquity is chosen, so that the 
three-toothed miter gear is impossible. 

To determine the conditions that will per 
mit the operation of small numbers of teeth 
we must find the conditions that shape the 
tooth that is just pointed at the interference 
point, while it also passes through the pitch 
point; for in that case a pair of equal gears 
will just work together, and no smaller 
number of teeth can be allowed with that 
center angle. 

In Fig. 2the point S is the pitch point, 
the axes of the gears are at Gand //, Jand 
Ware the interference points on the base 
lines, JSF’ is the angle of obliquity A, and 
WST is the line of action for a pair of limit- 
ing bevel gears. We have to determine tli 
obliquity that permits the tooth curve to 
pass through the interference point and the 
pitch point at the same time. 

The solution of the problem is by the ten- 
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Fig. 2.—Three Teeth. 


A painted wooden ball, four to six inches in, tative process of repeated trials. 


diameter, Fig. 2, fitting in a ring, will serve 


| : 
the general purpose and illustrate the gears 


very well, buta large papier maché globe 
/and graduated brass ring are essential if 
| accuracy is required. 

| The reader is supposed to be familiar with 





LIMITING NUMBERS OF INVOLUTE BEVEL GEAR TEETH. 


The ob 
liquity and the center angles are chosen at 
random, and the figure constructed. Itisa 
property of the involute curve that the dis- 
tance from any point along the tangent to a 
point on the base line is the same as from 
that point back on the base line and along a 
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tangent to any other point on the curve, 
and, as Jand S are the known points on the 
curve, we have to find the center angles and 
obliquity that will make JD equal to DQS. 
If the first trial does not meet that con- 
dition, a second one is made, and the process 
repeated until the two distances are just 
equal. Then the angle JHS is the quarter 
tooth angle, and the limiting number of 
teeth for the center angle chosen is found 
by dividing 90 degrees by that angle. 

For example, we wish to find the smallest 
possible number of teeth for a pair of miter 
gears. Our center angle is 45°, and we 
assume for the first trial an obliquity of 35°. 
Constructing the figure it is found that DQS 
is much longer than DJ, and the curve from 
J would pass inside of S, the obliquity being 
too small. Next, increasing the obliquity, 
we choose an angle of 37°, and, on recon- 
structing the figure, find that DJ is now 
longer than DQS, showing that the new ob- 
liquity is too great, and that the curve from 
I would pass beyond S. It is observed in 
the second trial that the curve passes about 
as far beyond S as it fell short of it on the 
first trial, and, therefore, it is judged that 
the true value of A isabout midway between 
the trial values, at about 36°. Trying an 
obliquity of 36° it is found that the curve 
passes directly through S, and the problem 
is solved. Drawing J//, the angle J/HS 
measures 264°, and, therefore, there are 3.4 
tecth in the limiting miter gear, four teeth 
being the smallest whole number that will 
work. 
~ To determine the center angle and obliq- 
uity of a limiting gear of a given number of 
teeth isa much more difficult problem, for 
in that case there are two parts to be found 
by trial. A center angle is chosen and an 
obliquity found for it as before described, 
and the quarter tooth angle measured. If 
that angle is not the known angle for the 
given number of teeth, another trial must 
be made, and others, until the desired angle 
is obtained. For example, we have in Fig. 
2 to determine the limiting gear for three 
teeth, knowing that the angle JHS is 30°, 
and we try various figures until it is found 
that an obliquity of 37° and a center angle 
of 52° will give the quarter tooth angle of 
30°. 

Figs. 2 and 3 show the forms of limiting 
gears of three and one teeth respectively, 
thus determined. The gears of three teeth 
appear and act so much like ordinary spur 
gears that further explanation is not neces- 
sary. 

The single-toothed gear of Fig. 3, how- 
ever, is so peculiar that its construction and 
mode of operation needs explanation, al- 
though it is an actual gear having a correct 
action, and capable of being practically con- 
structed and used. The figure shows the 
construction as well as any single figure can 
show it, the reference letters being the same 
as in Figs. 1 or 2. Thecenter angle is 90°, A 
the shafts being inline. The light portion 
of the sphere is the gear on the axis G, and 
the dark portion B is the gear on the opposite 
The action is not a sliding of teeth on 
each other, but, as with all crown gears, the 
two surfaces coincide completely, and the 
practically that of a pair of 


aXIs, 


action is 
clutches. 

llaving determined the details of the limit 
ing gear of a given number of teeth the 
problem is solved, for that gear will not 
work with a gear having a smaller center 
angle than its own;and will work with any 
larger gear up tothe crown gear, or gear 
having a great circle pitch line. 

The numbers of teeth in external pairs 
involving few teeth are limited by the fact 
that the corresponding crown gear does not 
always have one full tooth more than the 
limiting gear, For example, the single 
toothed gear will work only with another 
like it, because its center angle is 90°. The 
limiting gear of two teeth will not work 
with three teeth, because its crown gear has 
but 2.02 teeth; three teeth will work only 
With three teeth, because the crown gear has 
but 3.8 teeth; but the gear of four teeth 
Will work with any number up to its crown 
gear of 7.7 teeth. 

& Therefore, when four or less teeth are in- 


volved, we can have only the pairs—1x1, | 
2x2, 3x3, 4x4, 4x5, 4x6 and 4x7, and all | 
other pairs, such .as 1x2, 3x4, 3x7, 4x8, and | 
3x17 are impossible. 

When we try the limiting number of 4.62, | 
we find that the center angle is zero, and 
the gears are spur gears. 

Above 4.62 there are no limiting numbers 
of teeth, as gears of 4.62 or more teeth will 
work at any center angle. 

The mathematical treatment is not diffi- 
cult, as it involves only the solution of 
spherical triangles, but it is very tedious on 
account of the great amount of work to be 
done. 

When, as in Fig. 1, we have to find the | 
least numbers of teeth for a given obliquity 
and center angles, we have the required 
numbers of teeth: 


360° cos. K 


ha sin. C 
A° +a 
360° cos. K .. 
i= 8in. C 
A°+a 
in which K = JSF A = JIS, a = WS, 


C= GS, and c = HS, Fig. 2, 
and the corresponding maximum circular 
pitch is: 
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| Number 


| of Teeth Center Angle Obliquity 
A Cc k 
4.62 eo Ce ¢’ 34° 11’ 0’ spur gears 
4. 81° 24’ 40’’ 34° 50’ 40” 
3 39 45° 0’ 0” 35° 50’ 0”’ miter gears 
3 52° 19’ 30” 86° 59’ 50’ 
2. 70° 4’ 40° 42° 54’ 40’ 
a. 90° 0’ 0” 60° 0! 0” 
<< ae - 


| thickness of the walls. 
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In this way the following table of results 
was computed: 





Stress in Cylinders. 
By J. McKim CHAsE. 


In determining the pressure a cylinder 
will bear when subjected to internal press- 
ure, the formula: 

1 i a Ne: 
d 
where 7’ is the tenacity, ¢ the thickness, d 
the diameter and p the pressure. This is 
only approximately correct where the ratio 
of thickness to diameter is great, because 
the strength of a cylinder does not uniform- 
ly increase with a uniform increase in the 


— DP, 


It is sometimes difficult for students to 
comprehend this fact, but much of the ditti- 









































x (A° + be ) x (radius of sphere), | CUlty is removed if the effect of stress on 
180 cos. K. straight bars is studied. 
For example, when C= 10°, c = SH = The tensile strength of a substance is the 
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STRESS IN CYLINDERS. 
FO° On’ , . se YY oR — so at oe 
52° 20’, and A = JSF = 26°, we have 7’=| force necessary to pull asunder a square 


3.79, ¢ = 3.19, and circular pitch w = 1.56. 

As by the graphical method, we must use 
the process of repeated trials to solve the 
problem of the limiting gear. From the 
triangles GJS and GJI/, Fig. 2, GS = Hs 
= U, IHS = P, being the known quarter 
tooth angle, and JSG being the complement 
of the obliquity, we have the formula: 
C= _cot, P 
2 
2K 

From the triangle SQH/, in which SQ = A, 
we have the formula: 

tan. A = tan. Csin. K 


cos, 


+ tan. K 


sin. 


From the construction of the figure it is 
evident that the angle Q//D is equal to the 
angle SHB, which is equal to 2P. But, 
SQ = BD and SQD = JID, and therefore 
QD = QS, and we have the formula: 

A=2Pasin. C cos. K. 

From these three formule we find the de- 
sired details of the limiting gear by repeated 
trials. We assume some value for A, and, 
knowing P, we compute C by the first 
formula. Then we compute A by both the 
second and third formule, and, if not equal, 
we make another trial. Two trials will 
give two errors which will serve to closely 
place the true value of A, and several trials 





will solve the problem, 








inch of its section. 

The elastic strength is the force necessary 
to stretch it to the greatest extent that will 
admit of the substance recovering its nor- 
mal condition when relieved of the stress. 

The modulus of elasticity is the reciprocal 
of its extensibility, or the amount that is 
necessary to extend the substance, having a 
square inch of seetion, to twice its length by 
tension, or half its length by compression, 
according as the stress is applied. 

The extension of a substance is found by 
PL 
KK’ 
is the change in length, P the stress, Z the 
length, # the modulus of elasticity and 
the sectional area, 

Suppose a steel bar of one square inch in 
section and 18.8496" long, having the fol- 
lowing physical qualities: Tensile strength 
40 tons, elastic strength 22 tons, and a 
modulus of elasticity of 14,000 tons. To be 
subjected to rupturing stress it will extend 
from its normal length to the point of 
rupture: 

40 & 18.8496 
14,000 

If the bar is extended the above amount by 

heating it, and then securely held in that 

position while it is allowed to return to nor- 


applying the formula, C = where CU 


= .053856 inch. 


force equal to that required to stretch it. 

The increase in temperature required to ex 

tend the bar the above amount, assuming a 

uniform coefticient of expansion for one de- 

gree of .0000066, is: 
.0538 

-0000066 X& 18.85 
This shows the enormous change in stress 
that may be produced in a metal structure 
by a comparatively small change in tem- 
perature. 

In Fig. 1, let the inner and outer circles 
represent the boundaries of a cylinder of the 
given dimensions. According to the formu- 
la quoted for cylinders, there would be 
eight square inches of metal whose tenacity 
would have to be overcome before the cyl- 
inder would burst. But this is by no means 
the case, because in being subjected to an 
internal destructive pressure the inner cir- 
cumference would be stretched to its ulti- 
mate limit, while the outer circumference 
would be extended but a fraction of its 
limit. 

Suppose the cylinder to be made up of 
four thicknesses of one inch each, and the 
parallel straight lines represent the develop- 
ment of the different sections, and the given 
lengths the inner circumferences. Further, 
suppose the bars to be secured at their ends, 
and arranged so that they will all extend 
the same amount when subjected to tension. 
Subjected to stress separately, each bar 
would require forty tons to break it. But 
in the system where they all extend alike, 
the shortest bar would break when an exten- 
sion of .053856 inch is exceeded, and the 
other bars would break in succession on con- 
tinuing the stress. The stress on each bar 
when tbe system was sustaining its maxi- 
mum load is, for the shortest: 

14,000 & .053856 
18.8496 
for the next: 
14,000 & .053856 
25.1328 
for the next: 
14,000 * .0538856 
31.416 
and for the longest: 
14,000 & .053856 _ 
37.6992 ; 


= 432° Fahr. 


= 40 tons; 


30 tons; 


24 tons; 


- 20 tons, 


making a total load of only 114 tons that 
the system is able to sustain, instead of 160 
tons when each bar sustains its full load. 

A similar effect is produced in rupturing 
a cylinder by internal pressure where the 
walls are under uniform tension. The break 
begins on the interior when the limit of ex- 
tension is attained, and the balance of the 
walls give way in succession. It will be ob 
served that when this limit is reached no 
thickness whatever would prevent the cyl- 
inder from bursting. 

According to the formula quoted, which 
assumes the resistance of a section equal to 
twice the thickness of the walls, the burst- 
ing pressure would be: 

40x 4+ 4 

6 

following, 


= 534 tons. 


But the Which is used in 
ordnance construction, gives considerably 
less. 

Let D, represent the external and J, the 
internal diameter, 0 the strength or resist- 
ance of material, and /? the pressure; then 

s 2 
3(D —D)O 
P — 2 1 
4D+2D 
: 2 1 
Substituting values 
96 — 386 « 8 x 40 
784 + 72 


22.42 tons, 
According to the formula you give in 
answer to Question No. 475, issue of October 
29th, 1891: 
Pp=-=*%X eS 
r+t’ 
where s is the resistance of material, ¢ the 
thickness, 7 the radius and P the pressure, 
the bursting pressure would be: 
40 X 4 _ 
38+4 
Cylinders are increased in strength by 
giving the metal of the walls an increasing 
initial tension from the interior outward. 


= 22.85 tons. 





mal temperature, it will contract with a 


In castings, this is accomplished by cooling 


















c — 


from the interior with forgings by shrinking 
hoops over atube. 

Where accuracy of bore is required to be 
maintained, the elastic strength of the metal 
is taken as the base of the computations. 

Assuming that asteel bar of one inch area, 
and 18.8496 


inches long, offers the same re- 


sistance to a compressive as to a tensile 
stress if subjected to a compression of 22 
tons, it will shorten 

22 & 18.8496 


14,000 « J 
which is the greatest amount it can be short- 


.0296208 inch, 


ened without destroying its elasticity, and 
giving it a permanent set. 

If the baris formed into a hoop whose 
inner circumference is equal to the above 
length the diameter would be reduced 
.0296208 

5.1416 
bar would 


.0094282 inch. 


The extend an equal amount 
with the tensile application of the 


stress; thus it would havea range of .038416 


same 


inch within its elastic limit. 

The formulas and methods employed in 
the compound or built-up construction of 
cylinders are complex, and may be found in 
modern works on ordnance; the principles 
involved can be illustrated by a system of 
straight bars. 

Let Fig. 2 


it is proposed to build up, utilizing the in- 


represent such a system which 


crease of extension of the longer bars in 
The area of 
bar a is two square inches; the combined 


giving them an initial tension. 


area of 44 is one inch, and of ¢¢ one inch. 
Subjected to their elastic strength of 22 tons 
per square inch they will extend as follows: 
22 x 2 18.8496 
14,000 « 2 
22 & 31.416 
14,000 « 1 
ee 22 & 37.6992 
14,000 x 1 

The difference in extension between a and 
.049368 — .0296208 = .0197472 inch. 
This difference can be utilized in giving to 
The 
quired to produce this amount of extension 
is: 


Ext. of a = .0296208in. 
.049368 in. 


.0592415 in. 


b is 


the bars 4 an initial tension. stress re- 


14,000 « 0197472 
31.416 
the bar @ is required to sustain this pressure, 


= 8.8 tons; 


and will be compressed or shortened by it. 

The outside length of a, or that subject to 
compression, is 31.416 inches. 

Assuming the same modulus for compres- 
sion as for extension, the bar « will be short 
ened 

8.8 X 31.416 
14,000 x 2 

The sum of the compression of a, and the 

initial extension of }, is what 


= .QO9ST36 inch. 


is termed the 


shrinkage; it amounts in this case to .O197472 | 


t .QO9ST36 .0296208 inch, and which is 
to be added to the length of a, making it be- 

fore assembling: , 
31.416 + .0296208 31.44562 inches long. 
l heated until 


To assemble, the bars / are 
the yokes connecting them will pass over 


bar a; they are then allowed to return to} 


normal temperature, When the inside length 
of 6 will remain 31.416 +-.0197472 = 81.48572 
inches. The increase of temperature neces- 
sary for the expansion ol bars @ is: 
0296208 
.QOV0066 > 81.44562 
plus the necessary clearance, The difference 


143° Fahr., 


in the extension of bars / and ¢ is: 
0592415 — .049868 


this ditference is to be 


QO9ST35 inch; 
utilized in giving to 
bars ¢ an initial tension which amounts to: 

14,000 


OOGST35 


37.6992 


3,668 tons. 


This amount will compress all the bars  be- 
low it. 


The compression will then be on 51,4357 


long by three inches area, and on 37.6992 - 
31.4357 


The amounts the 3.668 tons will compress 


6.2635 long by one inch area. 


respectively are: 
3.668 31.4357 


14,000 « 3 


00274536 inch, 


and 
5.668 
14.000 x 1 
making a total compression of .00274536 
001641 00488636 inch. 


3.2635 ee 
0.2000 .001641 inch, 


The sum of this | 





|compression, and the difference in exten- 


| sion of 4 and ¢, which is 

| .0098735 + .004388636 = .0142598 inch, 

| is the shrinkage to be added to the length of 
| the bars 4, making their outside length be- 
| fore assembling 

| 37.6992 + .0142598 — 37.7134598 inches. 
The bars ¢ are now to be heated until their 
yokes will pass over the parts already built 
| up; on returning to normal temperature the 
| bars ¢ will remain extended to 

37.6992 + .0098737 = 37.7090735 inches. 


The system, as now 


assembled, and at 
normal temperature, is said to be in a state 
of rest. 

Ifa force is applied to the heads of bar a, 
producing an outward stress, the system 
will be in a condition similar to a cylinder 
subjected to internal pressure. Let us ex- 
the effect of such » stress, and de- 
velop the weak element which limits the 
strength of the structure. The difference in 
extension of the respective bars when at rest 
and under stress is for 

a 18.8794 — 18.842 = .0372 inch, 
b 31.4693 — 31.482 = .0364 inch, 
¢ 37.7586 — 37.709 = .0496 inch. 

The lengths of the heads of bar @ are sub- 
ject to compression, which we will assume 
they are free to do. The sum of these 
lengths is 31.4829 — 18.842 = 12.5909 inch- 
When the bars } and ¢ are loaded to 
their full elastic capacity, which we will 
assume them to be, they will sustain a ten- 


amine 


es. 
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sion of 22 


tons each. 
subject to compression will be shortened 
»») oO» » HY! 4) a n 
a2 + 22 X 12.001 = .01978 inch, 
14,000 x 2 
or reduced to 


12.5909 — .01978 = 12.57112 inches. 
| 
| 


| 





The outside length of a, then, when ex- 
tended to its elastic limit, is 
12.57112 = 31.4505 inches, 
which is less than > is capable of extension 
|by .0188 inch. Then @ is the weak ele- 
|ment, because it would reach the limit of 
extension first. 


| 18.8794 4 
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| Railroad business islooking up materially. 
| The moving of the crops has brought up the 
earnings until the dividends declared are 
generally satisfactory. Farmers are satisfied 
with the result of their year’s product, and 
out from this in the 
way of transportation will mean more ma- 
chinery and cars next year. Every manu 
| facturing interest in the country is depend- 


the business that goes 


ent upon some other industry, one helping 
the rest along. 

| + es - 
| Some one has introduced a bill in the assem- 
bly at Albany which calls for more holidays. 
| There is a question if the man who works by 
| the day, and gets his pay for the day’s work 
| he does, does not already get about all the 
will stand. A 


| wages out of the week’s wages of a work- 


holidays his wages day’s 


ingman makes a serious hole in the week’s 
account, 
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Tools Marked to Indicate Both Their 
Places and Their Use—Can it be 
Used ?—Points from Hartford. 


By JARNO, 


Since my article of December 31, 1891, 
Waubug Mephit has written to me concern- 
ing the point from Hartford as to marking a 
tool to indicate the place where it is kept. 
‘This point is morethan ten years old in our 
shop ; however, your article is good enough 
to help fill up the paper.” 

I was glad to note that, for once, Mephit 
gave his attention to what I wrote about, 
rather than find fault with how I wrote ; be- 
cause usually he hitches so long upon what 
he conceives to be mistakes in writing, that 
he does not reach the subject at all. I an- 
swered, ‘‘Send me an exact copy of the 
marks on one of your tools.” He sends a 
copy, which is shown in Fig. 10. 

I also sent to Hartford for a copy of tool 
marks, and received Fig. 11. 

It is evident that Mephit has made a mis- 
take in his letter to me, because Fig. 10 does 
not indicate the place where his ‘‘ whip 
handle” gauge is kept. What he has really 
done in his shop is merely to mark places to 
show what tools are to be kept in them, 
which is not enough to enable a new man to 
go and find one of the places, after looking 
at the marks on a tool. In order to find a 
place for a tool in Mephit’s shop, a new man 


\ 
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Toots MARKED To INDICATE Botn THErR PLACES AND THEIR USE. 


Then that part of @| must grope until he comes upon one that is 
| marked like the tool to go in it, which may 


/not be until he has gone through the shop 


from cellar to garret. 
Fig. 11 confirms my understanding of the 


| Hartford system of marking ; each tool has 


two kinds of marks—one kind to indicate 
where the tool is kept when not in use, the 
other kind to indicate what the tool does 
when in use. Now, the cupboards, or 
drawers, or whatever the tools are kept in, 
are marked upon some self-explaining sys- 
tem ; both a cupboard and its shelves are 
numbered ; the drawers are marked in tiers, 
and each drawer is numbered according to 
its place in a tier. Any one, even though a 
stranger in the shop, can find the place where 
a tool belongs, after seeing its marks, the 
same as one can find any street and number 
in the part of a city that has streets named 
upon a self-explaining system. I am forced 
to conclude that the Hartford system is 
worthy of ‘‘ imitation.” 

My Hartford friend’s letter goes on: 

‘* By this time, Jarno, doubtless you have 





wondered whether friction hardening can be 
put to any useful purpose. 


Though often- 
times quickly done, yet there seems to be 
too much uncertainty about it, to depend 
upon it if wanted ; but, if we are not care. 
ful, we may depend upon it when we don’t | 
want it. So far as I have heard, the only | 
satisfaction we are likely to have, in con 
nection with a knowledge of friction harden 
ing, is that of knowing that it has been 


avoided. This is about as consoling as the 
saying of my good mother, ‘ You ought to 
be thankful that it is no worse ’—a consola 
tion that failed upon me when I fell from a 
ladder and breke an arm. 

‘‘I find that this friction hardening is 
much more common than I supposed. It is 
a thing limiting production in some grinding 
operations in soft steel; the skill of the 
workman being constantly tasked to keep 
up production and at the same time to avoid 
friction hardening. 

‘*Inaccuracies in spacing may be exag 
gerated in measuring. Errors in the spac 
ing of acircle and in the spacing of a straight 
line may, in comparing one space with an 
other, be multiplied four times; that is, the 
difference between the lengths of two space: 
may be four times as long as the actual error 
in the spacing. In Fig. 12 let Y G@ be a lin 
that divides a circle into two equal parts 
Now, let the spaces 7 and J be out of posi 
tion, each a thousandth of an inch from /’ 
G, in the direction toward J; then will the 
distance HJ K JI be four one-thousandths 
longer than /7J J. As another example: In 
the piece, Fig. 18, let the spaces between 
the lines A to # inclusive be each a half 
inch in length. The grooves A and # are in 
the right position, being central with the 
lines. The grooves B, C, D, are each only 
sixteenth out, and yet the distance y, be 
tween the grooves ( and JD, is a quarter 
inch longer than x between B and (.” 

a ———— 


LETTERS FROM PRACTICAL MEN. 


Lathe Carriage Hand Wheels, 
Editor American Machinist : 

I wish to goon record with my solemn 
protest ‘‘agin” your answer to 8. T. W.’s 
second question, on page 9 of your issue of 
January 7th. You say, ‘‘In small and me- 
dium size lathes we prefer to work the feed 
handle of the carriage by the left hand; in 
large lathes by the right hand.” Now you 
don’t ‘‘ prefer” to do anything of the kind. 
If you did you wouldn’t stay up in your 
sanctum at 96 Fulton street. There are but 
a very few makers of lathes that put the 
feed handle on the right side, and they do it 
because their fathers and grandfathers did it 
before them; their ancestors did it when 
gap lathes came in fashion because they 
could not get the carriage up close to the 
head-stock when not using the gap, and by 
altering to the right side one style of car 
riage answered for the two types of lathe. 

The handle has no business to be on the 
right side whatever. I received my first les- 
sons on a lathe of that type, and I vividly 
remember now what a time I had trying to 
find the handle after I got into a shop where 
the handles were all on the left side, and | 
also recall the satisfaction I took in that han 
dle after I had got used to it on the left side. 
So easy to rest your elbow on the carriage 
and look right in the hole you are boring, 
don’t you know? W.S. Rogers. 

[This is a matter about which we do not 
expect that machinists will ever be entirely 
agreed. And moreover we do not think 
that it is necessary that they should agree 
upon it. There are three prominent estab- 
lishments at least in this country that put 
the carriage hand wheel or crank handle at 
the right, and we believe they do it, not for 
the reasons given by Mr. Rogers, but for 


other reasons which appear sufficient to 
them. There are many working machinists 


who sustain their views in this matter. Lik« 
all other machinists, we have our views on 
the matter, though, to tell the truth, an en 
tire unanimity of opinion on the question 
will not be found even within this oftice.— 


Ep. | 


Proportion in Steam Engines, 
Editor American Machinist: 
In October an article appeared from the 


| writer’s pen under the above caption, in 
| which I stated some facts occurring under 
my 


observation in years past, going to 


prove that the former long stroke piston and 


|small diameter of cylinder had been im 
| proved by an increased diameter of cylinder 


in proportion to length of stroke of piston 


in later years. Now whatI stated as a 
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will make this point clear by a reference to 
former cases. Years agoa certain railroad 
built a large number of what were called 30- 
‘ton freight engines, 16x26-inch cylinders; 
they were the freight engine of the road for 
years; they had two pairs of 60-inch drivers 
connected in the ordinary American style. 
In time—as I stated in my former article— 
it became necessary to build passenger en- 
gines of more power, and as an experiment 
one was built 18x22’, with about a 68 inch 
wheel weighing about 30 tons also; the 
trial trips proved it to be more efficient than 
the 16x26" cylinder with a 60 inch wheel en- 


principle occurring in the cases I referred | 
to has also occurred in the case of every | 
railroad building new engines, or locomotive 
shops or stationary engine builders, namely, 
this: as greater demands have been made of | 
the steam engine, all builders have modified 
more or less towards the principle I therein 
advocated; and I know of no _ instance 
where the long stroke and small cylinder 
has been modified to a longer stroke and a 
smaller diameter of cylinder; but, on the 
other hand, better results have been obtained 
in all steam engines, due in part to larger 
diameters of cylinders in proportion to 


stroke. Your correspondent in December 3, | gine was, so that that freight engine was 
Mr. C. O. Sine, objects to the principle | modified to have less stroke and greater di- 


ameter of cylinder. 

Here is the efficiency of three types of 30- 
ton engines having about the same weight 
observation; and possibly he may have un- | on their drivers, but cylinders and wheels 
due prejudice for the long stroke engine for | somewhat varying. The work performed 
an opposite reason; I will not say that is so, | was drawing trains up a 60-foot-to-the-mile 
as 1 do not know him, nor would I cast any | grade. 
reflection on any man, be he more or less in-| First—Cylinder, 16" diameter; piston, 26” 
formed than I am, as all know little enough, | stroke; 2 pair wheels, 60” diameter. Load, 
I am sure. 300 tons. 

He refers me tothe record of the Corliss} Second—Cylinder, 
engine as proof; of what, he does not tell, | 22” stroke; 2 pair 
for the simple reason that he does not state | Load, 380 tons. 
tous any facts of a long stroke Corliss en-| Third—Cylinders, 
gine in competition with some other make 22” stroke; 2 pair 
of engine equal to it in other respects, but Load, 450 tons. 
having less stroke of piston but greater di- When wheels are smaller in diameter, and 
ameter of cylinder; and I 
was not aware that in the 
record of the Corliss en- 
gine builders that they had 
reduced the diameter of 
their cylinders and length- 
ened the stroke of the 
same, so that their record 
is no demonstration of the 
comparison of the value of roe Cerne 
long or short stroke en- 
gines, unless they have 


stated, and says [am prejudiced in favor of 
short stroke engines; if I am, facts make me | 
go, covering years of experience and close 


18” diameter; piston, 
wheels, 68” diameter. 


18’ diameter; piston, 
wheels, 60° diameter. 





did more business than the longer stroke 
did. Catch on to the point, you long-stroke 
men? I made a prophecy as soon as [ 
knew the size of the new machines, that the 
18 inch cylinder 22-inch stroke would win 
the day against the 16-inch cylinder with 24 
inch stroke, every time; and subsequent use 
proved it true. The company’s engine had 
only 12-inch ports, while the new engines 
had 16-inch ports. How about power and trac 
tion? Mr. Sine speaks of indicator cards; 
that is all well in its place, but we practical 
men, as well as railway stockholders, are in 
terested in indicator cards, which show that 
some of the coal burnt did good service, as 
well as some other things pleasant to speak 
of—coal bills. But 
when Mr .Sine speaks of speed of piston as of | 


I am some surprised 


little account; it certainly is an item of con- 
sideration when we remember two things: 


first, the less the piston ‘* travels” the less 
it wears; second, the shorter the crank the 
less power required to arrest and restart 
main connecting and parallel rods; and it has 
become quite an item in the present 24-inch 
stroke passenger engines as to the best form 
of rod to prevent vibration, and have them 
as light as is possible. | 
Gentlemen of the long stroke order, shorten 
up to 22 inches or less, and you will have 
less trouble, though you turn your wheels 


faster and enlarge cylinders. I have only 


touched on this pleasant subject; my obser- | 
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the table, 
shown. 


in contact with the parallel as 


Set the work in position to bore the first 


hole, and clamp the block /) to work as 


shown, having the edge F in contact with 


the square end of parallel #. 


Then, after boring the first hole, use a1 


plug, or end measure, and with it set the 
distance right between points F and F, 
which, of course, is the same as the distance 
between centers of holes in work. After 


boring the second hole use a 2” end measure, 
and set the same for the third hole, and so 
on for all the rest, but always measuring 
from the same points, so as not to multiply 
errors, 

friend was telling me a short time ago 
of a scheme he tried for drilling an original 
index plate, where he used a jig with two 
holes in its outer end, to correspond with 
one space of the circle of holes required, and 
its inner end pivoted to the center of plate 
to be drilled. 

He drilled the two holes in jig about as 
good as he could, and, after drilling the first 
two in plate to correspond, he fitted a plug 
to one of the holes and then moved the jig 
one hole ahead and inserted the plug 


gz, which 
held the jig in position for drilling the next 
When 


back to his starting point he found that he 


hole, and so on all around. he got 


had almost room for an extra hole. Good 


big measure, of course, is to be desired in 
some cases, but in this one 
he would have been satis- 
fied if had 


even measure, 


he got just 
I should bore these holes 

with a single-pointed cut- 

ter. The reasons why I 


should prefer a single- 
pointed cutter instead of 
2 double-pointed one are 
these: The pressure upon 


a single-pointed cutter 
































| : : | 
changed from one to the | x ee. Oo aes always keeps the bar and 
other; I willsay this, how- | A . (: () ( ) ( ) (— C) ( ) ¢ ( ( ! | machine spindle well 
ever, that in the present . c | seated in the opposite side 
construction of compound en a of its bearings, and so 
expansion engine con- VL , takes up all looseness ; 
structed by the Corliss where, if a double-pointed 
Co. the second cylinder in cutter is used, the spindle 
diameter is nearly equal < --2---- 5 \ and bar are balanced in 
in inches to the length of \ their bearings, and then 
stroke. Why? Oh, be- whatever looseness there 
cause it works better! Ex- is is brought to light in 
actly so. Why not try the the way of inaccurate 
experiment on the first work. Then there is the 


cylinder? The principle 
holds as good, I claim, in 
one as the other. 

Mr. Sine calls attention to the fact that 
the latest and fastest locomotives have 24 
inches stroke; but he did not tell us what 
the diameter of the cylinder was—probably 
not less than 18 or 19 inches. I suppose he 
would have preferred the 16x26’, as he 
argues in its favor. And he tells us that the 
heaviest locomotive has 28 inches stroke, 
but does not tell us that the diameter of the 
cylinder is about 22 or 24 inches. Why did 
he not give us both? Probably because he 
is ‘‘ prejudiced” in favor of long stroke! Let 
me correct an error he committed in telling | 
us without qualification that the traction of | 
a 60 inch wheel and a 68 inch wheel under | 
the same weight isthe same. It isa well: | 
known fact that the smaller wheel will hold | 
on tothe rail better than the larger one, | 
hence he will observe that heavy freight 
locomotives are always mounted on small 
wheels. Why? | 
perience has taught builders and users of 
locomotives that they will pull the most, by 
considerable, with the same diameter of 
cylinder and length of stroke; but modify 
the cylinders and cranks and a difference oc- 
curs. Simple traction produced by gravita- | 
lion is one thing, and alone is slightly in 
favor of the 68 inch wheel, as its periphery 
is larger than the 60-inch wheel, technically | 
speaking; but I am ‘“ prejudiced” slightly 
Otherwise, and allow the difference to be 
only slight either way. But when we attach 
power to wheels on rails under weight it 
makes some difference what the diameter of 
cylinder is, and the length of stroke is that 
ls alttached to them as to traction. Now I 


powerful piston rods are attached to them 
by a proper length of crank, the traction of 
wheel on the rail is aided at least by a part 
of each stroke by the same power which 
serves to turn the wheel. If you doubt this 
action, observe the action of the cylinders of 
any ‘‘ center bearing” forward truck engine 
commonly known as an 8-wheel engine, 
that the forward part of an engine lifts to 
one side alternately at each stroke, and that 
lift ison the crank towards the rail, as it 
were, adding from the front of engine, ¢¢a an 
angle, some traction to what is there already, 
via gravitation (7. e., on the drivers). But 
I must adda bit of further testimony also 
occurring under my observation while em 
ployed by the self-same railway. As I 
stated before, they built a passenger engine 
18x22" cylinder by 68" wheel, and it did 
good service; others were built of the same 
proportions, and did well also. But they 
bought six new first class passenger 
locomotives from a first-class firm in New 
Jersey which heavier on the drivers 
(than the company’s engines were), having 
cylinders 16x24”, with a 68-inch wheel. 
They were intended to do better service 
than the railway company’s did, but they 
never did as well, so far as pulling up the 
grade was concerned. The 18x22” cylinder 
with 68-inch wheel would pull the load ‘‘ up 
the hill” the quickest by ‘‘ quite a bit,” 
though the new machines were some the 
heaviest the drivers. Every effort was 
aided to make the new shining machines 


Because long years of ex- | 
also 


were 


on 


excel, but that two inches larger diameter of 
cylinder with some less stroke and weight 








Goop Work AND Goop Ways or Dorna It. 


from the drop and V- 
hooks to the present, with lots of interesting 


vation covers time 


incidents on this question. 


‘“‘All aboard” or ‘‘ get left” in every 
genuine advancement of mechanical prog 
ress. I hope none will misunderstand my 


Francis W. CLOUGH. 
eS 
Giood Work and Good Ways of Doing It. 


claims. 


3y A MECHANIC. 


I will try to show in this a good way to 
bore a number of holes on a straight line, 
accurately spaced and accurately in line. 
This is usually thought to be a hard thing to 
do, but, like most everything else, it makesa 
great difference how it is done. 

Of course there are simpler ways of work 
ing where accuracy is not required, but 
where accuracy to within .001" is required 
I believe this is a good scheme. 

A in the inclosed sketch represents the 
be 
this with ten holes to be bored just one inch 
We will suppose that the piece A is 
too long to swing in any lathe, so a drill 
press is used. 

First lay out the holes on the work in the 
usual way, and drill a little smaller than the 
finish then 
clamp a parallel to the drill press table, as 
at B,and set it the right 
from the boring bar /7 by using a plug, in 
diameter one-half width of work 


face of work to bored. I have shown 


apart. 


size, to allow for reboring ; 


shown distance 


less one 


half diameter of boring bar, as shown in 
Now clamp the work to 


dotted circle at C. 


spring of the bar to con 
tend 


much 


with; when there is 


more stock upon 
one side of the hole than upon the other, a 
double-pointed cutter will cut out stock 
where it should not, for the amount that one 
end of the cutter springs away from the high 
side will be cut out of the slack side, and of 
this the hole. A 


double pointed cutter, of course, has advan- 


course does not true 


tages for some kinds of work, but it is not 
wood to true a hole, 
oe 
Mr. John Conkling was delegated by the 
immigration authorities to look into the in 
terests of the miners in the Pennsylvania 
coal regions, , 


that 


employed at 


It appears that he has found 


English-speaking miners are scarcely 


all, as they were a few years 
ago, but in their place are men who never 
propose to become American citizens, and 
do not want to learn the English language. 
It isnot contended that these 


abiding, or even decent, but they work for 


men are law- 
little money, spend but a small part of their 
wages in the country, and, after accumu- 
lating a few hundred dollars, go home with 
it. Inspector Conkling concludes that the 
law prohibiting the importation of laborers 
is persistently evaded, and that more strin- 
gent measures should be employed for its 
enforcement. 
ape — 

Not long since a man was caught in an 
effort to wreck a train on the Rome, Water- 
town & Ogdensburg Railroad, and it was 
with considerable difficulty that the passen 
gers were prevented from lynching him. 
This is a case where, possibly, prevention 
was a mistake, 
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Boiler Explosions. 


We have received, of late, an unusually 
large number of accounts of boiler explo. 
sions. These accounts are, in the main, ex. 
tracts from local newspapers, and cannot be 
relied upon beyond the statement of the 
fact that so many were killed or injured by 
the occurrence. 

We have previously expressed the opinion 
that there was no occasion for boiler explo- 
sions if boilers were under the supervision 
of competent men. Py competent men we 
mean men who can detect signs of weakness, 
and let their voice be beard in the matter. 

Boilers are made by reputable manufac- 
turers with a large factor of safety; but, like 
everything else, they will wear out. Then 
it is that the skill of the engineer comes 
into play. The very fact that a boiler is 
made oversafe—to coin an expression—leads 
to a belief that it will always be safe. Asa 
matter of fact, it may not be safe for two 
years. Its strength isin its weakest point, 
and its quality in this respect must be de- 
termined by the examination of a man 
skilled in such matters. 

A steam boiler is not only subject to cor- 
rosive action, but itissubject to a bending of 
the material first one way then another, as 
the pressure is increased or decreased. This 
last-named cause may not amount to much, 
but it undoubtedly has its effect in the way 
of helping along the weakness of parts. 

The skilled engineer watches his boiler 
when under pressure, and when there is no 
pressure on it; and while he could not 
probably formulate rules in the matter, he 
sees danger from afar. A doctor or a lawyer 
must be trained to his business. There is, 
especially in view of the increased number 
of boiler explosions, as good reason why the 
engineer should be trained to his business 
before he is allowed to have charge of a 
boiler. Looking at the matter just as it is 
—anybody who will accept low wages 
allowed to have charge of steam boilers— 
the wonder is not that so many explosions 
occur, but that more do not occur. 

There is no remedy for boiler explosions 
except that the men who manage them shall 
be subjected to an examination as to their 
fitness te perform their duties, just the same 
as a doctor ora lawyeris. In either case, it 
is the jeopardizing of life and property of 
others that is to be mainly considered. 

We believe, fully, ina law that shall not 
permit an engineer to have charge of boilers 
unless he hasa license from some compe- 
tent jurisdiction. It is not necessary that he 
know anything about the classics, but he 
should be able to explain something about 
the management and care of a steam boiler. 
We have faith to believe that the time will 
come when this will be required; but good 
things come at a slow pace. 

= no 


The Machine and the Method. 


We continue to hear occasional accounts 
of very minute engines or other pieces of 
machinery that have been constructed, usu- 
ally by some obscure person, who is there- 
upon immediately lauded as one of the most 
remarkable and ingenious mechanics that 
ever lived. 

It is not true that the construction of an 
engine and boiler which will stand upon a 
silver dime, and can be covered by a lady’s 
thimble, proves the maker to be a good me- 
chanic. It may not only be true that such an 
engine builder is not a good mechanic, but | 
it may be further true that he is constitu- 
tionally incapable of becoming a good me- 
chanic. Some of the attributes of a good 
mechanic, ¢. e., a certain degree of skill of 
the hands, and patience, are shown by such 
a structure, but a man may have these and 
yet be very far from a really good me- 
chanic. 

In the present state of the mechanic arts it 
is really less the completed job of work 
that reveals the true mechanic than the 
methods pursued in doing the job. It is 
quite possible for two machines, large or 
small, to be built practically just alike, or 
so nearly alike that inspection and use fails 


yet one may be built by a first-class me- 
chanic and the other by a very poor one. 
There will, however, be a difference in the 
cost of the machines, simply because the one 
will be built by the best methods attaina- 
ble, while the othermay be built by about 
the worst and most expensive. 

It is just here that the fond parents of 
supposedly precocious youngsters attending 
trade or manual training schools often make 
a mistake. Because a boyof fifteen years 
constructs an engine that is bright and will 
run, they often conclude that its youthful 
builder is a phenomenon, and has learned by 
a few hours’ instruction what ordinary me- 
chanics require years to master. Yet in 
most cases there will be hardly a single 
piece of the engine that has been made as a 
good mechanic would make it, and the 
chances are that its builder could not go 
into a machine shop and properly center a 
piece of work or perform ina proper manner 
any one of the simplest every-day operations 
that machinists have to do. 

Though there may not be any great differ- 
ence between the completed machine of an 
amateur and that of a regular machinist, there 
is a vast difference between the puttering 
methods of the amateurand the well consid- 
ered, logical, experience-guided methods of 
the genuine workman, and this difference is 
sure to make itself manifest in the compara- 
tive cost, if in no other way. It is not so 
much in what a man builds as in how he 
builds it. 

=a 


Naval Service. 





Some one who signs himself ‘‘Fair Play” 
has been writing a series of articles for the 
New York Zimes, in which he has been 
making quite plain the reasons for the diffi- 
culty experienced in getting and retaining 
good men in some of the departments of our 
navy. 

He shows plainly that the whole tendency 
in the navy is to magnify the machine and 
officers and to degrade the men. Among 
other facts the following are given : 

Forty-three per cent. of the enlisted 
men in the navy are citizens of foreign 
countries; 37 per cent. have made no attempt 
to become naturalized; 17 per cent. declare 
their residence to be in foreign countries. 
As proof that there is ‘‘no career for sea- 
men” in the United States Navy—at least 
for American seamen—it is sufficient to state 
that 1,388 men deserted last year—17 per 
cent. of the whole force; 694 American ap- 
prentices were enlisted last year, but 319 
deserted and 330 took their discharge, so 
that the navy gained just 45 American ap- 
prentices in one year—a fair illustration of 
the feeling the American lad has for the 
naval service of his country, a measure of 
its attractiveness asa ‘‘career.” 

It is the men who maintain this con- 
dition of affairs that are supposed to rule 
over the machinists and engineers that are 
becoming more and more necessary on board 
the modern floating fighting machine known 
as a naval vessel. Is it any wonder that 
good mechanics who can find anything to do 
ashore refuse to remain in a service in which 
ordinary unskilled men cannot be retained { 
It is beginning to be quite apparent thata 
considerable revolution will have to take 
place in naval customs and usages sooner or 
later, and the sooner it takes place the bet- 
ter. 

Te Pee Dace 

The Cry of Wolf. 





The Chicago police are shown up ina 
very bad light by recent revelations concern- 
ing their dramatic, not to say outrageous, 
interference with private rights in forcing 
their way into assemblages of workingmen 
and compelling them to display American 
flags in their meeting. It has been stated, 
and corroborated by reliable citizens, that 
this was done solely to induce a renewal of 
$100,000 annual subscriptions from wealthy 
citizens of Chicago for the ‘‘ suppression of 
anarchy,” subscriptions which had been 
paid for several years, but which the sub- 
scribers to had begun to have doubts as to 








to reveal any difference between them, and 


the propriety or necessity of. 


It is beginning to dawn upon the minds 
of many people that there has been and is 
now far less anarchy in Chicago than the 
police of* that town would like to have b 
lieved, and that there would be far less of 
it if it were not for the idiotic performances 
of some of the police themselves. 

It should always be remembered tha 
when a policeman or a Pinkerton guard ex- 
ceeds his lawful authority and violates pr 
vate rights, he becomes by practice, if n 
in theory, an anarchist himself. 

a 

A valued correspondent writes us to th 
effect that he has invented a new tool th: 
can be made for a small sum of mone) 
and he thinks if offered asa sort of ‘‘ priz 
package” with the AMERICAN MACHINIS 
it would, as he puts it, ‘‘ boom” our circu 
lation. If our correspondent has inventec 
something new and useful, our columns are 
open to him for the purpose of letting the 
world know what he has, but we are not in 
the way of giving premiums to subscribers, 
nor is it likely we ever shall be. We pro 
pose to make every number worth the 
moderate price asked for it, and have no 
occasion to find fault with the outcome o! 
this way of dealing with our readers. At 
the same time we appreciate the kindly fee! 
ings which have led our correspondent to 
propose this plan. 

——-- «pe 

In reply to Mr. H. L. Reynolds, who i: 
quires in our issue of January 21st for a 
spraying device, Mr. R. G. Du Bois, Wash 
ington, D. C., writes to say that a patent 
was granted twelve or fourteen years ago to 
Smith & Messenger for a spraying device in 
which compressed airwasused, There are, 
he says, in hydro-carbon burners many de- 
vices for atomizing fluids. Mr. Du Bois 
offers to willingly give any other information 
he may have within his reach. 

ee 


Literary Notes. 


Mr. John Richards’ Jndustry comes to 
us this month in magazine form, with page: 
the same size as the other magazines, and 
comparing very favorably with them in all 
respects, so far as the limitations of a me 
chanical or engineering journal will permit. 
Its editor is a man of very large acquaint 
ance with mechanical engineering, and with 
original ideas which he does not hesitate to 
express upon proper occasion. He is doing 
a good work for mechanics with his maga- 
zine, and we wish him continued success. 
It is devoted more particularly to the Pacific 
coast interests, and is published by the In 
dustrial Publishing Co., San Francisco, Cal. 
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ofMNSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request ti 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 

















(46) E. F. D., Massillon, O., asks: Ar 
there any standard sizes for pipe flanges 
from one inch upwards? A.—No. 


(47) J. W. P., Jeanesville, Pa., asks: 
Which is a good work on the construction of 
jet and surface condensers? A.—Manual of 
Marine Engineering, by A. E. Seaton, is a 
good book, 


(48) H. S. 8., Kilbourne, O., writes: | 
want to make an ejector to fill tanks ona 
traction engine. I have 20 feet of 24-inch 
hose. Please give me the diameter of steam 
pipe and delivery pipe. A.—Diameter o! 
steam pipe, } inch; diameter of delivery pipe, 
1} inch. 


(49) W. T., ———, writes: Is there a 
metal sensitive enough to control a dampe! 
on aincubator by contraction and expansion’ 
If so, will you be kind enough to name it 
A,.—Copper is the most sensitive of the com 
mon metals, and a thin strip of it might be 
used and its motion multiplied by a lever i! 
necessary. Strips composed of two differ 
ent metals soldered together are sometime: 





used. The two metals expanding different] 
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cause the strip to deflect more or less, and 
from the resulting motion the damper may 
be controlled. 


(50) J. R., Galesville, Wis., writes : Kind- 
ly give me "through your columns the size 
of steam and exhaust ports, width of bridge, 
size of slide valve, and its travel, for 54x8- 
inch cylinder; the engine is to run ata 

speed of 300 revolutions per minute. A. 

_Size of steam ports, $x4 inches ; exhaust 


rt, 1x4 inches; lap of valve, ~ inch; 
width of bridge, 4 inch; travel of valve, 
inches. 

(51) J. C. G., -, asks: Can you tell 


me of any liquid of about the same specific 

ravity as glycerine that will not change 

ravity or thicken in cold weather? I do 
: t care what it is, so long as I can hold it 
in an iron cylinder. Have tried mercury, 
put eannot hold it. A.—We do not know 
of any liquid that would fill the require- 


ments. Perhaps some of our readers know 
of something. 
52) R. H., Brooklyn, N. Y., writes: 


Kindly give through your columns a little 
light on the following: Are all men who 
aflix M. E. to their names college graduates? 
A.—No. What is the longest and short- 
est term for that degree? A.—From two 
to three years. 3. Name a few of the best 
colleges to study mechanical engineering in. 

{.—We cannot undertake to do so. The 
- cress of the student will depend much on 
his own energy and attention to his studies. 
Sometimes good institutions are unjustly 
blamed for the failure .of a student in be- 
coming an engineer. 


(53) E. M.. Amherst, Mass., writes: I 
wish to build a 2 horse-power gas engine 
with three single-acting cylinders, all con- 
nected to one crank. What should be the 
diameter of cylinders, stroke of piston, and 
thickness of metal in cylinders ¢ I wish to 
makeit as light as possible. A.—Your ques- 
tion is very indefinite. Our advice i is, do not 
attempt to build one unless you are familiar 
with this class of engines, and can make a 
drawing of it before you commence to build 
one. We always take pleasure to answer 
questions, but we cannot undertake to design 
machinery for our friends, as our time is 
limited. We would not attempt to answer 
your question unless we made a drawing of 
the cylinders, placed in their correct posi- 
tion, soasto be sure that the connecting 
rods will not strike the cylinders; this in- 
volves considerable labor for which we have 
no time. 


(54) J. D., Bluefield, W. Va., writes: I 
have a looking-glass which has _ been 
scratched and the quicksilver needs replac- 
ing. I wish to know what articles to use so 
, it I may replace this quicksilver myself. 

~The repairing of the silvering on the 
= ks of looking-glasses is considered to be 
a difficult operation. The following method, 
comparatively simple, is recommended: 
Clean the bare portion of the glass by rub- 
bing it gently with fine cotton, taking care 
to remove any trace of dust and grease. If 
this cleaning is not done very carefully, de- 
fects will appear around the place repaired. 
With the point of a knife cut upon the back 
of another looking. glass around a portion 
of the silvering of the required form, but a 
little larger. Upon it place a small drop of 
mercury ; a drop the size of a pinhead will 
be sufficient for a surface about 4 inch 
syuare. The mercury spreads immediately, 
penetrates the amalgam to where it was cut 
off with the knife, and the required piece 
may now be lifted and removed to the place 
to be repaired. This is the most difficult 
part of the operation. Then press lightly the 
renewed portion with cotton; it hardens al- 
most immediately, and the glass presents the 
sume appearance as a new one, 


(55) A. D., New York, writes: Please 
give me your opinion of a boiler of which 
1 inclose a sketch. It consists of a body 
made of a piece of 14-inch pipe 22 inches 
long, with 26 tubes 1} inch diameter expand- 
ed into the heads. There are two rows of 
1) holes each, one inch diameter, tapped with 
left hand threads ; one rew is situated near 
the bottom of the body, and the other row 

t the water line. Below the grate there is 
u piece of 3 inch heavy pipe, bent to a circu- 
lar form, with heads welded in; the distance 
between the ends is equal to the width of 
the ash pan. Ip the top of this pipethere 
ire 20 holes, linch diameter, with right- 
hand threads. Vertical pipes are screwed 
into these holes and extend to the two rows 
of holes in the body. The five pipes over the 
turnace door de not connect with the bot- 
tom pipe. There will be a band of 14x2-inch 
Iron bent around the bottom of the 1-inch 
vertical pipes, to prevent the 3-inch pipe from 
expanding. The grate is 12 inches below 
the body. The hole is to be covered with 

heet-iron and asbestos. .A.—The row of 
holes in the top of the 3-inch pipe will weak- 

the latter to a dangerous wales. Al- 
hough the boiler may steam well, it is an 
expensive one to build and costly to en p in 

pair. We prefer a well-designed ordinary 
ipr ight boiler, 


(56) A. K., Chicago, Tll., writes: What 
stress will there be in the branches A B and 
A C in a boiler brace (Fig. 1) supporting a 
surface 12 inches by 6 inches, the steam 
pressure being 100 pounds per square inch ? 

How is this stress dete srmined, and what 
will be the stress in the rivets R R? A.— 
The total pressure which the brace has to 
resist is equal to 12 x 6 X 100 = 7,200 
pounds. Let C B, Fig. 2, represent the 
boiler plate, part of which the brace has to 
support. Draw a line a d perpendicular to 
C B, and make it any definite length, say 14 
inch; this line will represent the total press- 


ure (7,200 pounds) which the brace has to 
resist. Through @ draw adand ae paral- 


lel respectively to A Band A Cin Fig. 1, 
which represent the center lines of branch- 
es of the brace. Through d draw d> paral- 














b 


o 


a 


lel to A C, meeting a din 4; again through d 
draw dc parallel to A B, meeting @ cine, 
and thus complete the parallelogram a be d. 
Now the stress in a } will be as much small- 
er than the pressure represented by ad as 
a bis shorter than ad. If now ad measures 
14 inch and a d ;%, inch, then the stress in a 
bis found by the following proportion : 
10: 3 260 : 7,200 : stress in a 6, from 
which we get 
7,200 x .7 

1.5 
inaborea 
be 7%, 


= 3,360 pounds for the stress 


The 
200 pounds, 


stress in A D, Fig. 1, will 
and the tensile stress in 


a) 
each rivet will be equal to — = 3,600 
pounds. 
(57) H. V. C., Denver, Colo., writes: In 


answer to a question in your issue of De- 
cember 3, 1891, you gave a rule for calcu- 
lating the horse-power of shafting. 


i ee ae 
125 


What I wish to know is, will the censtant 
125 be correct for cold-rolled shafting? A. 
—Messrs. Johnes & Laughlins, manufact- 
urers of steel, iron, patent cold-rolled shaft- 
ing, etc., of Pittsburgh, Pa., give the 
following rules, in all of which DY denotes 
the diameter of shaft in inches; # revolu- 
tions per minute; // horse-power. For 
head shafts supported by bearings close to 
each side of the main pulley or gear, so as 


to wholly guard against the transverse 
strain, the following formula affords ample 


margin of strength: 


“COLD ROLLED IRON, TURNED IRON, 
)8 > )3 > 
H 2 I x R H = 1 = R 
25 


, (fe XH Ine yore. x H 
R 


For line shafting from which power is taken 
at intervals—bearings 8 feet apart: 


COLD ROLLED IRON, 


TURNED IRON. 
wa-vxk wa- PDX 
50 QO 
3 
p= f/x |p = /W XH 
R R 


For simply transmitting power and _ short 
counters: 


COLD ROLLED 


IRON. TURNED IRON, 
3 » $ >» 
H Dx ik ua P x Kh 
30 00 
3 8 = 
30 «x H f= ae 
D= D= 
Vk r 
Some engineers (especially in cotton-mill 


practice) require from shafting much greater 
duty than the foregoing formulas give. 


sible, but for ordinary practice it is be- 
lieved that the sizes obtained by the for- 
mulas are as light as should be used. 


(58) W. B., Danbury, Conn., writes: What 
would be the best kind and size of rope, not 
wire cable, for transmitting 14 horse-power, 
distance about 35 to 40 feet ? A.—Weshould 
use manila rope. The size of the rope for 
transmitting a given horse-power will de- 
pend on its velocity, which you have not 
given. Fora speed of 1,500 feet per minute 
a rope 4 inch diameter will transmit 1.45 
horse-power ; at 2,000 feet per minute it will 
transmit 1.9 horse-power. Could hook 
and eye fastening be used? A.—No. 3. 
Will there be much shrinkage and stretch. 
ing? And is there any preparation that 
could be used to prevent wear, shrinkage 
and stretching? A.—In bending a rope 
over a sheave, the strands and the yarns of 
these strands slide a small distance upon 
each other, causing friction, and wear the 
rope internally. Open a worn-out rope by 
untwisting the strands and a fine powder 
will be found, showing that, when the rope 
was bent over the sheave, the strands, in 


sliding on each other, ground some of 
the fibers to powder. To obviate this 
difficulty C. Hunt Company, of New 
York, have the rope made by _ lubrica- 


ting the fibers with plumbago mixed with 
sufficient tallow to hold in position. This 
lubricates the yarns of the rope and prevents 
internal chafing and wear. It lodges in the 
hollows and uneven places of the fibers, and 
lubricates the threads of the rope. The tal 

low makes this rope partially waterproof. 
Afterrunning a short time, the exterior of 
the rope gets compressed and coated with 
the lubricant, so that it looks, when running, 
like a rod of iron. In this condition it resists 
the ordinary rains to a great extent. <A cer- 
tain amount of twist comes out of the rope, 
and that will lengthen it in using it the first 
day or two, but after that the rope should 
remain substantially the same. If it does 
not, the load is too great for the durability of 
the rope. The size of the pulleys has an im- 
portant effect on the wearof the rope; the 
larger the sheaves the less the fibers of the 
rope slide on each other, and consequently 
there is less internal wear of the rope. The 
pulleys should not be less than forty times 
the diameter of the rope for economical wear, 
and as much largeras it is possible to make 
them. This rule applies also to the idle and 
tension pulleys. The sides of the grooves 
should be carefully polished, as the fibers of 
the rope rubbing on the metal as it comes 
from the lathe tool will gradually break, 
fiber by fiber. It is also necessary to avoid ali 
sand or blow holes, as they will cut the rope. 





(59) J. T. W., , writes: I have read 
carefully and studied considerably the arti- 
cles in the AMERICAN MAcutinist in regard 
to the new method of manufacturing fuel 
gas used by the American Gas Furnace Co. 
of your city. Your articles say that the 
blower delivers air at a pressure of only one 
pound, and that the expanding air and 
atomized oil produce enough cold (or ab- 
sorb enough heat) to freeze the moisture 
which is held in the air. I cannot under- 
stand how one pound can produce such a 
temperature, especially when I saw nothing 
that led me to believe that the air was cooled 
in any way after it was compressed. If this 
low temperature is produced I cannot see 
why it does not collect on the perforated 
plates and stop them up. A.—The propor- 
tioning of the sizes of the holes in the vari- 
ous perforated plates, so that they would 
not be filled up by ice, and yet so that they 
would perform the functions required of 
them, has been one of the problems con- 
nected with the machine. They did fill up 
at first, but the difficulty was overcome by 
experimenting. Wedo not think we said 
that the blower delivered air at one pound 
pressure, but that the combination of airand 
oil vapor took place at a pressure not lower 
than one pound. There is considerable dif- 
ference between the two statements, because 
the pressure is materially reduced after 
passing through the various perforated 
plates. However, the original air pressure is 
by no means high, and the low temperature 
results mainly from the volatile character of 
the oil employed. If J. T. W. will take 
some oil of .71 gravity and drop it several 
feet through the air, he will find that it has 
a pretty low temperature at the bottom of 
the fall. 2. What per cent. of the actual 
energy of coal is claimed by a steam plant 
of highest efticiency ? I mean what is the 
total per cent. of loss in converting the total 
energy of the coal into useful work derived 
from the engine shaft? Please state also 
how this loss is divided, ¢. e., how much is 
lost by the boiler and how much by the en- 
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Grant's new 1892 Gear Book. See page 20. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link Belt in use. 
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rubber core. Randolph Brandt,38 Cortlandt St.,N.Y. 

Our Automatic Gear Cutting Machine will increase 
production 50%. The Superior Mach.Wks. ,Clev’d,Q. 

$13.00 I Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N. Y. 

S. A. Smith, 23 South Canal Street, Chicago, Tl, 
agent for Holbrook’s ea Hide Blanks for Gears. 


Save small iron from foundry refuse. It pays 


Use the Woodruff Pat. Separating Machine, Audu- 
bon Machine Works, New Haven, Conn. 
‘** Roper’s Hand-books for Engineers and Fire- 


men.” Descriptive Catalogue mailed free to any ad- 
dress. Edw.Meeks, Pub., 1012 Walnut St., Phila., Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

S.W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, % 
S. Canal St., Chicago, Western Agent. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Baek-Pressure 
Valves. T.Kieley,11 W.13th St.,N.Y. Send for des’n. 

For the Latest Improved 


Drill, address the M. ¢ 
son St., Chieago, Il. 


Diamond Prospecting 
Bullock Mfg. Co., 138 Jack- 


A Bargain—One 48x36-inch iron pulley, 
1 ton; two sets of arms; good as new. W. 
Roe hester a e # 


By Yh shy 
Davis, 


{ ‘Only Drill Press built on 
} ‘Ko-rekt ’ principles, 
} Evenif they come from Jersey.” 
rt Gould & Eberhardt, New Ark, N. J 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the Sa 
95 illustrations. Price, $1.25 postpaid. E. & F 
Spon, 12 Cortlandt St., N.Y. 


, 


25" 
82’ 
37" 
42 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J.. who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, ete. Location and equipment well adapter 
for Heavy Steamship Repairs. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the “* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 





ae 

In the last year an unusually large amount 
of cotton was raised in the southern States, 
and this has tended to a reduction in price. 
alarmed lest the re- 
duction in price shall make it unprofitable to 
cotton in the future. We do not be- 
lieve there are any grounds for sucha belief. 
There are thousands of people in the world 
who cannot get all the cotton goods they 
ought to have, and a little cheaper price 
will put them within their reach, and in the 
meantime the necessity for selling cheaper 
will lead to cheaper mechanical means for 
producing cotton goods. 


Planters are somewhat 


raise 


>. —__— 


Electric Railways in London, 
The Practical Engineer, London, states . 

If we are to judge frem the number of 
applications which are to be made in the 
next session of Parliament, there is going to 
be a boom electric railways in London. 


be no 





gine, approximately ? A.—Under quite fa- 
vorable conditions 10 per cent. of the total 
heat in the coal may be utilized in the en- 
gine. A fairly good boiler will utilize 65 
per cent. of the fuel, so you will readily see 
that the greater part of the heat is lost in the 
engine—going to the atmosphere or to the | 
condenser. You will never understand this | 
matter until you study works on steam en- 
gineering—not merely read them, but study 





Under favorable conditions this is admis- 





them. 


Sanction will sought for less than 
five additional schemes for electric railways 
or extensions of lines already authorized. 
This impetus to the movement for electric 
locomotion is no doubt due in a large meas- 
|ure to the comparative success which has 
jattended the South London Electric Rail- 
way. We use the word comparative, as, 
although the working of this line has proved 
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a great convenience to many of those who 
reside on that side of London, the pzans of 
praise have not been altogether unmixed, 
and sundry growls of discontent have occa- 
sionally been given expression to by belated 
passengers who have had the misfortune 
to fall within its toils when something has 
gone wropg. These mishaps, however, have 
been comparatively rare, and with enlarged 
experience will, we hope, become more so, 
5 ae 

Another collision occurred on the New 
York Central road, January 20, which, 
though it did not attract much attention, no 
one being killed, showed the necessity for 
improved signaling appliances on that road 
just as clearly as the more notable collisions 
that preceded it. An express train dashed 
into a freight that was just taking a siding, 
wrecking some cars. 

Some of the brilliant newspaper editors, 
by the way, who probably write with N. Y. 
Central passes in their pockets, have been 
entertaining us with labored arguments to 
prove the utter unreliability of block signals 
and the entire reliability of the rear brake- 
man with his flag, and then ending up by 
declaring that the road had been engaged for 
along time in putting in block signals as 
fast as possible, and had recently ordered 
the entire road equipped with the unreliable 
and dangerous things. 
art a jewel. 


Consistency, thou 


———_e>o—___——_ 

Some recently published figures of ex 
penses of the U. 8. Senate area disgrace to 
that body, and would cause something of 
an overturning of things if we were not a 
marvelously patient and long-suffering peo 
ple. Things are bought and paid for out of 
the public treasury that every one knows 
should be paid for-by the senators them- 
selves, if indulged in; and the funeral ex- 
penses charged when a member dies are 
nothing less than disgraceful. A funeral 
which took place quite close to Washington, 
and was all over in twenty-four hours, cost 
$2,029.58, and it was shown that each mem- 
ber attending must have eaten $42 worth of 
stuff in twenty four hours, according to the 
charge made for eatables. Senator Hearst’s 
funeral cost in round numbers $20,000. 

These amounts may not seem large to the 
millionaires who take them from the pockets 
of the people, but to the working people 
who pay them they do seem large, and it is 
to be hoped that these latter people will 
some day put an effectual stop to such per- 
formances. 

———_- > o—__—__ 

We sometimes wonder if it ever occurs to 
our local tax makers that the rate of taxes 
—often varying as much as one and one- 
half per cent.—has a good deal to do with 
the location of establish- 
ments. The difference of one and one-half 
per cent. is a good deal of an incubus on a 
manufacturing establishment, although in 
terms it seems small. The high rate of taxa- 
tion in many eastern cities has a good deal 
to do with driving manufacturers to towns 
where taxation is abated for a term of years, 
and it often does this when the move is not a 
sound one, on general business principles, 
The moral is for cities to govern their affairs 
on business principles, keeping taxation as 
low as is practicable. 

4 


manufacturing 


Notice has been given by the fire insur- 
ance companies to the authorities of 
Trenton, N. J., that, unless the fire depart- 
ment is improved, insurance rates will be in- 
creased 25 percent. In these times it isa 
ratber silly thing fora city to get behind in 
its fire department matters. The loss is 
sure to come upon manufacturers, and others 
who employ labor, from whom it is shifted 
to labor, and the city or town becomes an 
undesirable place in which to live. 

ee 

Over in Jersey City some of the railroad 
companies are rather determined to tear up 
property that does not belong to them, at 
will, and the citizens oppose it. A pretty 
lively war, in the courts, is the probable 
outcome of the difference of opinion be- 
tween the railroads and the citizens. It 





to know just what rigbts railroad companies 
have in the way of tearing up streets and re- 
moving houses, but it seems to be one of 
the things that no man can find out. 
ee ee 


Itis announced that the American Screw 
Company, of Providence, has won its Eng- 
lish patent suit, which it encountered not 
long ago when undertaking to manufacture 
screws in England, and will now put down 
avery large and expensive plant there for 
the manufacture of wood screws. The ma- 
chinery, it is said, will be made here, and 
shipped over. 

=p — 

Scientists tell us that there is no material 
change in the weather in this country as be- 
tween one year and another. But common 
sense and a little observation shows that 
little or no ice has been harvested up to this 
writing. Fortunately, we have—in our 
midst, so to speak—the ice-making ma- 
chines, which will supply the deficiency. 

a ene 


It is believed that propellers will take 
the place of the magnificent side-wheel boats 
now in use on Long Island Sound. Harlan 
& Hollingworth are now building two pro- 
pellers for the Stonington line, and, if suc- 
cessful, it is believed that no more side- 
wheelers will be built for service on the 
Sound. 





+ ee 


The Mail and Express shows enterprise in 
its offer to publish a daily edition at Chicago 
during the continuance of the fair, if granted 
the space necessary for doing so on the 
grounds, and where it can be under the ob- 
servance of the public. Further than this, it 
agrees to allow others to use its plant for a 
similar purpose. 





—-_ 

The average supply of water per head in 
London during last year was about thirty 
and one-half gallons per individual. <A con- 
siderably less amount, we believe, than is 
used in the large cities of this country. 








—-_ —— 

The speck of trouble—in the air—between 
this country and Chili demonstrates that it 
is a good thing to have naval vessels at 
hand. But they should not be unnecessarily 
used. 

i 

On a recent date there were in New York 
harbor 532 ocean-going vessels of all kinds, 
of which 116 were steamers, 37 ships, 101 
barks, 23 brigs and 255 schooners. 
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A new cornice works will be established at 
Muncie, Ind. 

C. P. Hutchins is enlarging his machine plant at 
Freedom, Me. 

The Attalla (Ala.) Hardware Company has been 
incorporated. 

R. C. Smith is erecting a phosphate building at 
Pittsford, Vt. 

The B. B. & K. machine shops at Bradford, Pa., 
are being rebuilt. 
Pope, Harris & Co. will erect a shingle mill at 
East Machias, Me. 
The Gilbert Car Works, Green Island, Troy, N.Y., 
are to be enlarged. 
Ground has been broken at New Haven, Conn., 
for a boiler factory. 
An electric heat and power plant is to be erected 
at Marcus Hook, Pa. 
An electric power and lighting plant will be erect- 
ed at Wilmington, 8S. C. 
The Ramapo (N. Y.) Iron Company is erecting 
another large building. 
William Bartlett will erect a 100x40-foot steam 
mill at Kennebunk, Me. 
A New York City syndicate will erect an electric 
plant at Wilmington, Del. 
The Wiregrass Construction Company will erect 
steam mills at Macon, Ga. 
Frank H. Elson has broken ground at New Haven, 
Conn., for a boiler factory. 
The Reliance Wire Works Company is to erect a 
new plant at Milwaukee, Wis. 


A foundry plant is to be established near Stew- 
artstown, in Mifflin County, Pa. 


The Tool Company at North Wayne, Me., is 
erecting a new building, 50x60 feet. 


The Massachusetts Phosphate Company is erect- 
ing a phosphate plant near Acme, Fla. 

A machine shop, two stories high and 40x150 feet 
in size will be built at Louisville, Ga. 


The capacity of the Ball Engine Company, Erie, 
Pa., will be increased by building additions. 

A stock company has been organized at Colum- 
bia, Ala., to erect a handle and spoke factory. 


The Louisville & Nashville Railroad will erect car 
shops at Birmingham, Ala., at a cost of $40,000. 


The Greensburg Rolling-mill Company, a new 
concern, will establish a plant at Greensburg, Pa. 


A big mill for the manufacture of armor plate is 
to be erected near the Duquesne (Pa.) Steel Works. 


The Pioneer Mining and Manufacturing Com- 
pany will erect another iron furnace at Thomas, 
Ala. 

Work has been commenced on the new works of 
the Bucyrus Steam Shovel Company, at Milwaukee, 
Wis. 

The city council of Henderson, N. C., is inviting 
proposals for the establishment of an electric light 
plant. 


The Perfection Knitting Machine Company, of 
Clearfield, Pa., has been organized. Capital stock, 
$18,000. 

Iron works and a wood-working plant are being 
erected at Ashville, Ala., by Spradley, Scott and 
Prichett. 

It is reported that the Ford Boiler Cleaner Com- 
pany, of Norristown, Pa., will establish a plant at 
that point. 

Aniron foundry has been established by the In- 
ternational Railway Company, at Ciudad Porfirio 
Diaz, Mexico. 

The May Thomas Hardware Company, Birming- 
ham, Ala., has increased its capital stock from 
$35,000 to $50,000, 

The Hutchins Machine Company, of Worcester, 
Mass., has commenced the manufacture of the Hall 
mowing machine. 


The foundry of Kenyon Brothers, at Raritan, N. 
Y., is being rebuilt on a scale that will greatly in- 
crease the output. 


The Canadian Pacific is to extend its workshops 
at Woodstock, N. B., and will also erect a new 
passenger station. 

The Monroe (N. C.) Cotton-mill will, it is stated, 
put in anelectric light plant; also double the capac- 
ity of its cotton-mill. 


A machine shop is reported as to be erected at 
the colored State Agricultural and Mechanical Col- 
lege, at Raleigh, N. C. 

The Lima Machine Works, of Lima, Ohio, is said 
to be considering the removal of its machine werks 
to Chattanooga, Tenn. 


Watertown, N. Y., is to have another manufact- 
uring industry, in the shape of a plant to produce a 
new water tube boiler. 


It is reported that tle Steam Heater Company, 
of Susquehanna, Pa., will erect a new and larger 
machine shop next season. 


A new Boston (Mass.) concern is the Wrought- 
iron Casting Co., of which G. D. Sargent is presi- 
dent. The capital is $25,000. 

The axe and shovel factory, recently burned at 
Monmou'h, Me., will be rebuilt early the coming 
spring, on an enlarged scale. 

It is stated that the Stonemetz Printing Machine 
Company, of Millbury, Mass.,is to remove its plant 
to Brooklyn, N. Y., in the spring. 

The capital stock of the British Columbia Iron 
Works Company, Vancouver, B. C., will be in- 
creased from $100,000 to $250,000. 

The Warren mill of the Trumbull Iron Company, 
at Warren, Ohio, is putting in a new pair of squeez- 
ers and making other improvements. 

The Lancaster (Ohio) Iron Works, recently pur- 
chased by the Indiana Iron Works, of Muncie, Ind., 
are being removed to the latter city. 


Messrs. J. P. Pettyjohn & Co., of Lynchburg, Va., 
are to build the Norfolk & Western machine shops 
and roundhouse at Lambert’s Point, Norfolk. 


The Malleable Iron Works Company, of Troy, N. 
Y., has purchased 25 acres of land in West Troy, 
and will begin the erection of more buildings, 


The Lufkin Rule Company will remove from 
Cleveland, O., to Saginaw, Mich., January 5th, 1892, 
where they will occupy new and cemmodious 
shops. 


The plant of the Wilson Aluminum Company, re- 
cently organized, and now in course of construction 
at Spray, N. C., will have a daily capacity of 4.0 
pounds, 


The Southern Fiber Company has been incorpo- 
rated at Augusta, Ga., with a capital of $500,000, to 
control the patent fiber extracting machine of W. 
E. Jackson. 


The Mammoth Manufacturing Company, of 
Birmingham, Ala., capital, $1,750,000, has been in- 
corporated, for the manufacture of agricultural 
implements. 


The Radford Pipe & Foundry Company has com- 
pleted arrangements for putting in three new 





An electric company, capitalized at $20,000, will 





would he a good big blessing to the citizens 


be established at Glenwood, Ja, 


cranes and otherwiseimproving the Anniston (Ala ) 


The Temple Blackland Plow Co. has been organ- 
ized at Temple, Tex., for the manufacture of the 
plow patented by L. J. C. Jackson. The capital 
stock is $100,000. 


The Raleigh plate ice factory.which was partially 
burned some months ago, has been bought by Geo. 
R. Jarman, of Charlotte, N. C., who will operate it 
on an extensive scale. 


The report going the rounds of the press, that the 
National Tube Works, of McKeesport, Pa., were to 
be removed to Hammond, Ind., has been officially 
denied by the company. 

The Bain Manufacturing Company is a new organ 
ization at Bridgeport, Ala., which is considering: 
the establishment of a plant for the manufacture 
of wrought-iron fencing. 


Baer & Son, of Charleston, S. C., are reported as 
having purchased the Plate ice factory at Raleigh, 
N. C., and asto expend $10,000 in improving and 
putting same in cperation. 


Land has been purchased at Buffalo, N. Y., by 
President Hayes, of the Buffalo Cast-Iron Pipe 
Company, on which he wil] erect a new pipe works 
with a capacity of 60 tons a day. 


The Grand Trunk has recently completed a 
building to be used as a rolling-mill at Montreal, 
and the rollers, shears and heating furnaces and 
other machinery are being put in. 


Charles Robson, J. M. Potter, P. W. Hardin and 
others, have incorporated the Harris Gas Company, 
to erect and operate gas works, etc., at Newport, 
Ky. The capital stock is $5,000,000. 

The Birmingham Brass Company has filed a cer- 
tificate of organization at the office of the Secre- 
tary of State. The capitai is $116,000, and the plant 
is to be located at Huntington, Conn. 


The Bevington Art Metal Works, 11 to 23 South 
Jefferson street, Chicago, have been incorporated 
with a capital stock of $200,000, to manufacture ar 
ticles by the Bevington welding process. 


The Carolina Iron, Mining and Investment Com- 
pany have been organized, with a capitai stock of 
$1,000,000. The property consists of magnetic iron 
mines near Danbury, Stokes County, N. C. 


The Ashland Steel Company, of Ashland, Ky., re- 
cently began to operate its new Bessemer steel 
plant, the first of the kind south of Maryland. The 
daily capacity of the new plant is 400 tons. 


The Newport News & Mississippi Valley Railway 
Company (office, New Haven, Conn.,) will, it is 
stated, remove its machine shops for the Ohio 
Valley Division from De Koven to Henderson, Ky. 


Thos. Carlin’s Sons, Allegheny, Pa., who are gen- 
eral contractors for tools and machinery of all 
kinds, issue a very attractive catalogue describing 
a great variety of tools and machinery which they 
sell. 


Contract has been made for an additional build 
ing for the Branch Normal College, at Pine Bluff 
Ark. It will be used as boiler room, blacksmith 
shop, foundry, machine shop and wood-working 
shop. 

Plans have been prepared for a manufactory for 
the Detroit Electrical Works Company, of Detroit, 
Mich. The building is to be of brick, 120x136 feet, 
3 steries high, and when completed will cost 
$20,000. 

John H. Parker, F. E. Knight, Cheuncey J. 
Weatherby, and others, of Baltimore, Md., have in- 
corporated the Parker & Knight Co., for the manu- 
facture of machine tools, etc. The capital stock is 
$25,000. 

Rebuilding ona larger scale the works of the 
Carpenter Steel Works, at Reading, Pa., recently 
burned, was commenced at once, in order to fill 
government contracts for steel projectiles of heavy 
ordnance. 


The Ray Valve Manufacturing Company has 

been incorporated, at Elizabeth, N. J. The capital 
is $100,000, one-half of which is already paid in, 
and will be used in starting works in Linden 
County, N. Y. 
The Dutchess Tool Company write us: We have 
recently purchased a manufacturing plant at Fish- 
kill-on-Hudson, N. Y., to which we have moved our 
entire business, and wherein we are now conduct- 
ing the same. 


Robert Atherton, textile machinist, who recently 
purchased the Franklin Mill property, which he 
has long occupied as lessee, in Paterson, N. J., will 
erect a well-equipped foundry in connection with 
his machine works. 


The Souder Railway Freight Car Company has 
been incorporated at Newport, Ky., by John Smay 
and others, to manufacture freight cars under the 
patent of Jacob Souder, of Washington, D. C: 
The capital is $2,000,000. 


The Thomson-Houston Electric Light and Power 
Company, through its southern agent, H. E. W, 
Palmer, has just completed the purchase of ground 
for the erection of a general southern depot and 
repair shops at Atlanta, Ga. 


The Roanoke Iron Company, at Roanoke, Va., 
have completed and started their sixteen double- 
puddling furnaces. The plate-mill building is 
erected, the machinery contracted for, and opera- 
tions will commence during the summer. 


The Garvin Machine Company, Laight and Canal 
streets, New York, have issued a two-page cata- 
logue, in which they describe milling machines, 
tool grinders, give a list of prices, users, etc., and 
inclose a calendar for the year under way. 


The Baltimore & Ohio shops at Grafton, W. Va.., 





Pipe Works, 


have been materially improved lately, Several 
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new buildings have been erected, and general re- 
pairs made to the old ones. A 79-inch tire lathe of 
modern make has been put in the machine shop. 


The bell foundry of A. Fulton’s Son & Co , located 
in Pittsburgh, has been leased to the Department 
of Public Safety of that city, for a term of five 
years. It is the intention to erect a water tower to 
protect the lower portions of Pittsburgh from fire. 

The Lowell & Suburban Street Railway Company 

to erect an electric power plant in Middlesex 
Village, Mass. The building will be 180x130 feet, 
and 26 feet high. The power of the plant will be 
1,500-horse, with arrangements to increase to 2,500 
if necessary. 

The States Machine Company, formerly at New- 
ark, N. J., are now located at Hartford, Conn., 
where they occupy a newshop, 200x45, well lighted. 
and specially arranged to suit their requirements. 
The specialty of this concern is the States boring 
and milling machine. 

The Thayer Water Gas Furnace Company, of 
Pittsburgh, Pa., have been chartered, with a capital 
stock of $5,000. The following are the incorpora- 
tors of the new concern: Wm. C. Thayer, Jno. 
Oakley, Thad. Sumner, Jno. D. Armstrong, Robert 
D. King and Edward B. Scull. 

There is water-works agitation in Springfield, 
Mass.; Warren, Mass.; Athens, Ga.; Binghamton, 
N. Y.; Logansport, Ind.; Guerneville. Cal.; Flush- 
ing, L.I.; Peekskill, N. Y.; Alfred Center, N. Y.; 
Passaic, N. J.; Athens, Ga ; Cherryfield, Me.; Sara- 
toga, N. Y., and Cambridge, Mass. 

The Lawson Non-Explosive Boiler Company, of 
Columbus, Ohio, has been organized, for the pur- 
pose of manufacturing steam boilers and other ma- 
chinery. A. H. McAlpin, Wm. Felton, H. A. Axline, 
Chas. G. Lord, J.C. Taylor. D. T. Lawson, S. B 
Campbell are the incorporators. The capital stock 
is $300,000. 


E. L. Keller, Geo. J. Buckey, W. G. Baker and 
others, recently reported as having organized a 
stock company to manufacture plows, have incor- 
porated as the Buckeyestown (Md.) Manufacturing 
Co., and will also manufacture agricultural imple- 
ments. wagons, engines, stoves, castings. etc. The 
capital stock is $25,000. 


The Kelly & Jones Company, Pittsburgh, Pa., 
write us: We beg to inform the trade that we have 
established an office at No. 104 John street, New 
York City (opposite Cliff street), where we will 
carry aline of samples of the goods of our manu- 
facture, and also where full information and prices 
regarding same may be obtained. 


The Webster & Perks Tool Company, of Spring- 
field, Ohio, a new concern recently started, write us 
that their prospects for business seem very encour- 
aging. They have a number of good jobs on hand, 
and have many orders for their reducing wheel for 
indicators, illustrated in our issue ef December 24 
They are building special machinery to order and 
are preparing to bring out some standard machine 
tools. 


The Steel Sprocket Chain Works, of Beaver Falls, 
Pa., is nowin operation. It is owned by the Har 
mony Society and W. A. McCool. The chains are 
manufactured by machinery invented by Mr. 
McCool. Under these patents the manufacture of 
steel sprocket chains, heretofore made entirely by 
hand, will be greatly improved. The company will 
employ 500 men, and will turn out from 3,000 to 
5,000 feet per day. 


A movement is on foot to organize a company 
for the establishment in the suburbs of Chicago, 
Ill., of a great cotton-mill, running 50,000 spindles, 





and giving employment to upwards of 1,000 men, 
women and children. At present, the scheme is | 
represented by a charter and a stock subscription 


list, showing that $25,000 has been paid in. The 
name of the concern is the Columbia Cotton-mill 
Co., and to it articles of incorporation were issued 
at Springfield, Mass. 

A certificate of incorporation of the American 
Fire Engine Co., of Seneca Falls, N. Y., has been filed 
at Albany, N.Y. The objects of the company are the 
manufacture and sale of steam hand fire engines, 
hose carriages, pumps, steam heaters and fire ap 
paratus. The capital is $600,000, divided into shares 
of $100 each. The directors are Horace C. Silsby, 
Horace Silsby, Charles T. Silsby, Seneca Falls; 
Chris. Ahrens, Hiram H. Nieman, of Cincinnati, O.; 
Dubois Collier, of Hudson; Geo. E. Holroyd,Water- 
ford, N. Y. 





Machinists’ Supplies and Iron. 


New York, January 30, 1892. 

Tron—American Pig—The market is still very 
quiet, and so far as can be seen there is no sign of 
improvement. 

We quote Standard Northern brands, No. 1 
Foundry, at $16 to $17; No. 2. $15 to $16.50; Grey 
Forge, $13.75 to $1450. Southern brands of good 
quality are obtainable at $16 to $17.50 for No. 1 
Foundry; $15.50 to $16 for No. 2; $14 25 to $14.50 
for No. 3. 

Scotch Pig—Coltness is quoted at $22; Eglington 
$20.25. 

Antimony—The market is dull, and prices are 
somewhat lower. 

We quote Hallett’s. 114c. to 1134¢c.; L. X., 1234c.; 
Cookson’s, 14%ce. to 15e. 

Copper—The demand has been very quiet, though 
holders are endeavoring to maintain prices. Quota- 
tions are on a basis of 11 cents, but there have been 
intimations of somewhat lower prices in seme 
transactions. Spot supplies may be obtained at 
1034 cents 

Lead—There is some improvement in the general 
condition of the market. In car load lots prices are 
4 25e. to 4.30e. 

Lard Oil—Prime City is quoted at 54c. to 55ce.; 
Western at 53c. to 55c. 

Spelter—The market is still easy, and prices are 
nominal at 43¢c. to 4 65 cents. 

Tin—There is a slight improvement in strength. 
Spot supplies are quoted at 19 70c. to 19.75c. 


e 
* WANTED * 

** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning fo 
the ensuing week’s issue. Answers addressed to our 
care will be forwarded. 








Eng. wishes constructive supervision. E., Am. M. 

Wanted-—Sit. by a Ist-class Am. blacksmith; mach 
forging pref’d. Capable, Bex 223, New Britain, Ct. 

Wanted—Three exp’d mech. draftsmen at once 
Address Ch. Geo. D. Dutton, Springfield, Mass. 

Wanted—Position by a 1st-class pattern maker and 
millwright; understands drafting. S.J., Am. Macu 

Wanted—First-class tool dresser; steady employ 
ment at $3.00 per day; give age and reference 
‘* Milwaukee,”’’ care AMERICAN MACHINIST. 

Wanted—By a mechanical engineer, with techni- 
cal education and thorough practical experience, a 
responsible position. Box 44, AMER. MACHINIST. 

A mechanical draftsman, with technical educa- 
tion, wishes position; has had 8 years’ shop practice 
and competent to do all drafting. Box 42, AmM.Macu 

Wanted—Position as traveling salesman by prac; 
tical machinist, American; 2 vears on the road; en 
gines or other machinery pref’d. Box 43, AM Macu 

First-class machine shop supt. or foreman open 
for engagement; all kinds of heavy work, etc.; good 
manager of mechanics. Box 45, AM. MACHINIST. 


Superintendent well up in drop forging, temper- 
ing and case hardening fence and ornamentaliron 
work wishes an engagement with a reliable firm 
T. H., AMERICAN MACHINIST. 


Wanted — Situaticn by first-class mechanical 
draftsman and designer; seven years’ experience 
on all classes of fine work. Address George D 
Harrington, 5 Ripley Place, Worcester, Mass. 


Wanted—Position as foreman in marine or sta 


| tionary shop, by an experienced man; can work 


men to advantage and furnish first-class references. 
Adoress H. M. C., 957 20th, Erie Pa. 














- REPUTATION. 
) .| Men test everything in this world 
‘ by what it produces. 


2000 


| IN USE 


:| BRADLEY & COMPANY, 
PA SYRACUSE, N. Y. 
BRANCHES IN NEW YORK and BOSTON. 
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GENERAL»® EXPERIMENTAL 
MACHINE WORK . gest FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 








WIRE: 
Its Manufacture and Uses. 


By J. BUCKNALL SMITH, C. E. 
400 pages, 150 illustrations. 8vo., cloth, $3.00 





JOHN WILEY & SONS, New York. 


Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business. Address, MACHINE 
Too.s, care of AMERICAN MACHINIST. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 





COMBINING 





. 





BORING 4%» TURNING MILLS 


EVERY IMPROVEMENT. 


14 SIZES—FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 
WILMINGTON, DEL. 





Wanted—A first-class workman that is experi- 
enced in taking charge of a shop on nice light ma- 


chine work. None but a first-class man need 
apply. Address A. K. Z., 3032 5th Avenue, South 
Minneapolis, Minn. 

Tool maker 82, steady, twelve years on tool work, 
used making of cutters, etc.; repairs to iron and 
wood working machinery; understand gear and 
rack cutting, setting up of machinery, shafting, 
etc. N. Y. or vicinity pref. N. Y. C., Am. Macn. 


Wanted—A skilled machinist and instrument 
maker as Instructor and head of the Metal Work- 
ing Department of the Hebrew Technical Institute, 
34 and 36 Stuyvesant St , New York City. Address 
with references, giving full particulars. 

Wanted—A machine shop foreman who is thor 
oughly familiar with the latest and best practice in 
manufacturing Duplex steam pumps; must be pro 
gressive and pushing; state other experience, age, 
married or single. and wages expected and refer- 
ences. Address Box 126, Seattle, Wash. 





Mechanical draftsman wants a situation; New 
York or vicinity preferred. X., care of Am. Macu. 
Wanted—A first-class machinist as an assistant 
foreman; one who has had experience in modern 
machine shop practice, and who can get out work 
cheap atd accurate: good chance for right man- 
shop located about 100 miles from Chicago; manu- 
facturers of engines, steam pumps and general 
foundry and machine business; state experience 
and wages. Address D. F. & M., care of Am. Macu. 





+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded 





Cheap 2d hd-lathes & planers. 8S. M. York, Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 











OE FE BES 


John S.Leng’s Son & Co. NewYork. 


SOFT GRAY IRON CASTINGS. 


From \& oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 


SENSITIVE DRILLS, 


COPYRIGHTED TRADE-MARK., 


Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drilis for 4-inch holes and less. 
Endless belis. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN 




















UNIVERSAL GRINDING MACHINES. 


Hear what they say that use them: 
THE CANADIAN RAND DRILL CO, 
SHERBROOKE, P. Q., CANADA, Feb. 17, 188 
LANDIS BRos., Waynesboro, Pa. ° as See He 
GENTLEMEN :—The Grinding Machine purchased of you is 
iving entire satisfaction. We regard it as a superior tool in 
oth design and execution. 
Yours truly, CANADIAN RAND DRILL CO., 
Per F. A. HALSEY. 
LODGE & DAVIS MACHINE TOOL Co. 
CINCINNATI, OHIO, Sept. 6, 1891, 
LANDIS BRos., Waynesboro, Pa. 

GENTLEMEN :—We are pleased to inform you that the Grind- 
ing Machine reached us safely, and has now been running 
steadily for the last ten days, and is doing as elegant work as 
we ever produced, and we have two of what are considered 
the finest Universal Grinders in the market. 

Your improved features for quick changing of feed, and 
the nice arrangement for changing from external to internal 
grinding, and in fact the whole arrangement, gives entire 
satisfaction, and we hope to place other orders with you from 
time to time as we increase our capacity. : 


saG” LATHRF.. 







BEAMAN & SMITH, 
PROVIDENCE, R. I. 
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POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can casily 
understand them. 

Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA, 


MASON’S 


New Patent Whip Hoist. 














One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥. C. & H.R. 
R. R. Co., 83d St. & 11th Ave., New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y¥. 


Made by YOLNEY W. MASON & C0., 





Yours truly, 
THE LODGE & DAVIS MACHINE TOOL Co. 


PROVIDENCE, R. I, 





A PROPERLY CONDUCTED MANUFACTURING ESTABLISHMENT 












Seem NNN it 





Here UIT SELAALULU1H 0 





Sbould provide its 














SY¥PRLY 























For Illustrated Circular, Price List, etc., address 





omplozess with de- 
cent Jater Closet 
accommodations. 
This coutemplates a 
coats apparatus 
easily kept clean and 
not liable to get out 
of order. These con- 
ditions are best met 
by the 

EM-ESS PARSONS 
SCHOOL WATER 
CLOSET, successful- 
ly used in Schools, 
Factories. ete., for 
several years past. 
The arrangement of 
each basin in the 
section at a slightly 
lower level, with its 
weir or dam towara 
the outlet, is novel 
and important, se- 
curing an equal flush 
to each, with a mini- 
mum quantity of wa- 
ter—an important 
consideration when 
meter rates have to 
be paid. The flush is 
automatic at desired 
intervals. 











WAL MENEE. SH FER CO. LOD 


THE MEYER SNIFFEN Co., Ltd. 


Manufacturers of 


Sanitary Specialties and Superior Water Work. 
46 & 48 CLIFF STREET. NEW YORK. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
3team Pipe and Boiler Coverings in any part of the 


United States, 


HW. JOHNS MANURACTURING (0, 


87 Maiden Lane, NEW YORK, 
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AMERICAN 


MACHINIST 


| Fepruary 4, 1892 








Wanted—Specialties to build for the Southern- 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 

Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Agent wanted in every shop; money init. Scientific 
Machinist, Cleveland, Ohio. Sample copies free. 


Wanted to Buy—New or 2d hand steam riveter, 
about,7-ft. gap. Boiler Maker, P.O. Box 324, Chicago. 


Wanted—Set of second-hand Rolls; length, 14 
feet or more. The Atlantic Works, East Boston, 
Mass. 


Cheap—Two H. P. Engine Blue Prints complete. 
Designed to be built on an ordinarylathe. W. A. 
Smith & Co., 24 Custom House St., Providence, R. I. 


For Sale—20-in. drill, 24-in.x12-ft. lathe, 17-ineh 
shaper, 12 H. P. boiler, 6 H. P. engine, Address 
Iron, AMERICAN MACHINIST. 


Wanted to rent or sell to responsible party, ma 
chine shop and foundry; complete outfit; splendid 
location; terms liberal. Lock Box 158, Greenville,O. 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
New and Second-hand al 


AND MACHINISTS’ SUPPLIES. 
AT A VERY LOW FIGURE. 














2 Backgeared Screw Cutting Reed Lathes, 8 ft. 4in. long, 
18in. swing. 

3% Backgeared Screw Cutting Reed Lathes, 6 ft. 2 in. 
long, 16 in. swing 

7 Backgeared —_ Cutting Reed Lathes, 6 ft. 4 in. 
long, 14 in. swing. 
Above Lathes, latest improved cross-feed. 

1 Universal Milling Machine, Brown & Sharpe, with com- 
plete attachmen‘s, cutters and spindles. 

1 Wood Turning Lathe with slide rest, 
10 ft. bed 

1 Pratt & Whitney Monitor Screw Machine. 

1 Lathe, 6 ft. long 12 in. swing, Prentice. 

1 No. 2 * Spindle Drill Press, Garvin. 

1 No, 4— 

| Gueed Lathe, 4 ft. long, 13 in. swing. 

1 Lathe, 

1 Lathe, 


26 in. swing, 


3 ft. 6in. long, 10 in. swing, Reed, 
1Shapin Machine, 16 in., Prentice. 
1Small Monitor Lathe, 3 ft. Si. lon 
1 Power Punch Press, No. 94, W. filiss. 
1Shaping Macbine, 24 in. A 3 Wane. 
1Small Universal Grinding Machine. 
13-Spindle Drill Press, Sigourney & Co. 

1 Power Press No. 2, Styles & Parker, 
1sSmall Lathe, 4 ft. long, 9 in. swing, Young & Co., 

Geared for Screw Cutting. 

1Smal!l Emery Grinder. 

1 No. 1 Diamond Fmery Wheel. 

1 No. 2 Tool Grinder, Springfield Emery Wheel Mfg. Co. 
1 Sturtevant Forge 

3 Single Spindle Brin Pre f8e8, Reed. 


SEC OND-HAND BELTING GooD AS NEW. 
Also an assortment of Iron Split Pulleys, Lathe and 
Drill Chucks of all sizes, and other small tools, 
such as Drills, Reamers, etc. 

The above being a complete assortment of machin- 
ists’ tools bought and intended to be used by 
the Niagara Metre Co., now dissolved. 


E. S. LEAYCRAFT & SON, 


44 Dey St... New York. 





Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wheel Press Wanted—Wish to correspond with 
parties having a good second-hand machine for 


sale. State capacity and other particulars. Rand 
Drill Co., N. Tarrytown, N. Y 


Wanted, Agency—By an exp’d mech. eng., having 
large acquaintance with rolling-mills, railroads, 
machine shops, etc. Address Fred. Hoeppner, 
95 Westinghouse Building, Pittsburgh, Pa. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


A rare opportunity is offered to aman of business 
ability, with $25,000 to — to invest ina young 
established machinery house; to the right party a 
lucrative position will be given. with full control of 
his capital; none other need apply to Box 8, 
AMERICAN MACHINIST. 








Castings for High Speed Steam Engine, 
CYLINDER 4 in. x 434 in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cas¢- 
steel Shaft, Connecting Rod and Rock Sha i. Brass Bear- 
ings, ‘boxed and enipped on receipt of $ Three sheets 
blue prints of work drawings extra. 


Hart’ S Adjustable” “Duplex ” Die Stocks 


For Bolts. 
AS USED BY 
Machinists, 
Model Makers, 
Elacksmiths, &c. 
HART WE’G CO, 
16 Wood St.. 
Cleveland, Ohio. 
Send for Illus. Circular 


STIADLAI OIL CUPS. 
HGH 
SPEED 

NACHIH- 


ERY. 
A. J. WILKINSON & 6O., 


184 Washington Street, 








“SCREW ores, “CUTTING 


PERFECT THREADS AT ONE cut 





"MAELO aga 
MH Hi 








BOSTON, MASs. 





‘agummem, PLADED REAMERS 


IN STOCK AND TO ORDER. 








Special Machinery and Tools. 


When worn, Blades can be removed, reground, and readjusted 
to retain the original cutting diameter. 


R. D. NUTTALL COMPANY, Allegheny, Pa, 


MANUFACTURERS OF 


Gear Cutting to Order. 





STANDARD OIL: PATENT FUEL BURNER. 









For all kinds o? me 
chanical work re- 
quiring heat, [includ- 
ing forging, temper- 
ing, weiding, anneal- 
ing, generating 
steam, &c.]} 


STANDARD OLL FUEL BURNER (0, Fort Plain, N.Y. 


Send for Pamphlet giving 
experience of machin- 





SWIVEL BASE. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
ished machinists’ and 
plumbers’ vises and 
small tools. 


HOLLANDS MFG. CO., 


ERIE, PA. 








WHEELER CONDENSER 







Caeemeee nees 
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AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell tron Works. 


| Machinery for Sugar Plantations and Refiner- 
i les. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. tron 
. and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


MAKERS OF 


©: The FINEST STEEL 


c sits ta 
hr “ors” TOOLS, DIES, MILLING CUTTERS, &C. 
Improved Screw Cutting 


New Yoru. 
Foot and Power. LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C€0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’'l Agents. 


FINE TAPS, DIES, REAMERS, ETC. 


LIGHTNING. AND GREEN "RIVER SCREW PLATES. 

















GREEN RIVER PAT. SPIRAL FLUTED. 





Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools. 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. SEND FOR NEW CATALOGUE. 


ee The Measure The durability of the 


of Excellence wachine and the quantity 
The ep ee |) and Profit. = _with th quality—of work 


produced, is nowadays the measure of ex- 
Power » 





sellence and profit, and in this respect the 
“Hackney” is far in the lead. 
It surpasses other power hammers in 
durability, speed and quality of work. 
Write for catalogue and prices. 


THE HACKNEY HAMMER CO. 
Cleveland, O. 


Tor TOOLS, DRILLS, 
DIES, &C. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 


91 JOHN ST., NEW YORK. 





ORIN OOOO! 


Eon0P 5 STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD. 











\SHEFFIELD, 
ENGLAND. 








How to get the best results with ‘*R. MUSHET’S SPECIAL 
STEEL.’ Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel 
This will make the first cost of “ Mushet’s Took insignificant. 


B.M. JONES & CO., 


Sole Representatives in the United States. 


11 & 13 Oliver St., BOSTON, MASS. 


SPECIAL STEELS. 
143 Liberty St.,. NEW YORK. 


ys ANIC 
Fitchburg Machine Works, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG ENGINE LATHE 


And Other METAL-WORKING MACHINES, 


Nos. 13 to 21 MAIN STREET, FITCHBURG, MASS. 


SEND FOR CATALOCUE E. 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., 








14 ineh Engine Lathe. 












Albany, N. Y 


BELLOWS 


Beam Micrometer 





AND CHICAGO, 
Manufacturers of 
Drawing Materials, | || | 
Surveying Instru- , Hl 
ee ments, &c. : 
Paragon Drowing Instruments, Extra and Best Quality, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers Scales, 
Triangles, T-Squares, Drawing Boards, Standard Profile 


and Cross-section Papers. Catalogue to professional peo- 
ple on application. 





























Send for CATALOGUE to 


STANDARD TOOL CO., Athol, Mass. 








FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application, 


SEBASTIAN LATHE CO. 43 & 45 Central Avenue, 


CINCINNATI, O, 
American Standard Gauge & Tool Works, = A, CLOUCH’S 
WILMINGTON, DEL. Af 
(Cr 





Makersof Implements for DUPLEX CUTTERS. 


Standard Measurements. 
. Reduction in prices to clear out 
} my stock on hand. Now isthe time 








Over 








48 Relele) to buy, as they will soon be gone 

in’ Use. i JE { It 1} } Allsizes from 3 to 48 Pitch. Addres 

Flat Bar Gauge. VAL ; R. M. CLOUGH, : 

Crescent Gauge. JAS. A. TAYLOR & CO. [SS TOLLAND, CONN. 
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Frprvuary 4, 1 sti 


AMERICAN 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





— 


(TART MATURE 








BERLIN IRON BRIDGE CO. 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


BURR K. FIELD, Vice-President. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


Ane 7 
ile VA BY y 
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The above illustration shows an interior view of a Forge Shop designed and built by us for The Upson 
Nut Co., at Unionville, Conn., to replace their old Forge Shop which was destroyed by fire. 

The side walls are of brick and the roof is of iron throughout; 

iron purlins covered with corrugated iron, with ventilator the full length of 
The building is 45 ft. in width by 185 ft. in length. 


the building. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





GEO. H. SAGE, Secretary. 


that is, iron trusses, 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co, 
5,000 IN USE. 


Adopted by the U.S Government for all the new 
Cruisers and Gunboats built for the Navy. 





Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 








ALSO MANUFACTURERS OF 


MACHINIST 


EA UTTIN 
EA UTTIN 
EA UTTIN 


LELAND, FAULOONER & NORTON Cf. 


DETROIT, MICH. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

7) 
L’T’D. 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 
G. & A.’s extensive works are fitted throughout 

with the latest and best types of American ma- 
hines and tools, and are conducted upon the 
American system, under the superintendence of 













American Engineers (formerly of Hartford, Conn.) 
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LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 







x HEAVY STEEL DOG 23 Sr 
i: No. Inch. Price Ss> 5 6D 
« Reseunen 38 $ 4093058 & 
SE QMS 0 835 2 Ss 
o& 3 5-8 a 
ia Pee a — 
De F ~ ea a — | 
a ee z C-—_ 
Bey Bed eres ae 3 = 
7 eo Seer ms a2 wa 
ae 3 
acs 9....138 = : oe 
m= SS 10....11-2.. = p> 
“23 11 134 ® 
Pa? 12" "9 3 < 
255 13....214.. _. 
pt Mh... 828 Em) 
ago 15....3 c= 
af, 16....31-2 cco 
Sa 1 4 ; -_ 
a ee ee _—— 
As 1....5 3.25 8 a —] 
a a 
na” Full set of 19 $23.60 © = 
a 20 (ext.) 5 1-2...4.00 o } — 
& 21 (ext.) 6 ...5.00 5 
One Small Set of 8—by 144 inches to 20 inch, - - $ 6.2 
One Set of 12—by 1-4 in. to 2in. continued by 1-2 in, to 4 in. 13.25 


These goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


Worcester, Mass. 
W. C. YOUNG & C ey Manufacturers of 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 















HOLYOKE, MASS. 
Manufacturers of 


POST, 


sUSTENDED 


Ul SSCA: 





"Farm 





| | Lee 
———————— From the 
oR eeeeeeetemamnnanmmmaan smallest to 
ee the largest. 





PUTNAM MACH 


INE COMPANY, 


FITCHBURC, MASS., U.S. A., 
ESTABLISHED 


ORIGINAL BUILDERS OF 


FITCHBURG MACHINE TOOLS 


AND AUTOMATIC CUT- 


SEND FOR GENERAL CATALOGUE 


1836. 


OFF STEAM ENGINES. 


“a” 








30 inch, 42 inch and 60 inch Pulley Lathes 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 





Ross Aut. Friction BALL Bearing CoLiar. 


A new Patent Application “f 
Bail Bearing, patented Dec. 
1890, to Drill Presses, L. FB ono, 
ali end thrust of Horizontal 
Shafts in Machinery. 95 per 
N\ cent. of the friction overcome 
NM by this device. Full satisfac- 
)}) | tion guaranteed. 


YH) | JOSIAH ROSs, 
1443 to 











Send for Circular 
OF THE 


NEW MONTGOMERY LATHE 
MONTGOMERY & CO., 
105 Fulton Street, 
New York. 


THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. 
a 4 


ORICINAL 
- aa3Aoudwl 





Saves Time, Saves money. Three Sizes, Four 
Styles, from Ne w Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, wo will prosecute all In‘ringomonts. 


THE FOX MACHINE Co., 





325 North Front Street, Grand Rapids, Mich. 





ECGS 


Ae SF 


BUFFALO. BLOWERS. 


ED ES SEG LAGE 


PAA SE (MEE: BEI 4 SLLI KE Lat; Jr 


DIASTOLE OL LSPS OL TDL IL II OSD ELIS. SAI DISI SIDS PRIELES 





ES EL rs G1 >. 


BUFFALO FORGE Co., BUFFALO, IN. YY. 





STRAP JOINTS 


For Engine Builders and Machinists. 


STANDARD 
wIcEN, 


Prices lower 





Quality Warranted. 
than you can make them. 


Also COMPLETE CONNECTING RODS. 


COOKE & CO., 


163 & 165 Washington St., NEW YORK. 


Write for circular and mention this 
paper, 





SEND FOR CATALOCQUE. 


ESTER MACHINE SCREW CO. 


Chee ded 
ESTER MASS tt! 


SAAASSAARRESA SAS AR 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, BE. ¢., England, 


American and European Patents obtained at equitable 
rateg. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 





We carry the F Sinkers, Pattern 
most complete Makers and 
line in the Unit- Metal Workers 
ed States of igenerally. We 
General Ma are Manufact- 
chinists’ Sup- urers’ Agents, 


Machine 
Outfitters 


plies, including 
Files and Small | 


Tools of 


Shop 





and 
every | Dealersin High 
Ma- 


Tor Is, 


Park 


; 3s 
sort used by ie rade 
chinists, Tool go to 94 

| ‘ : 
Makers, Die! ~'Row, New York. 


Illustrated Catalogue of 550 pages sent to each 
new customer ordering $10 or more of goods, 








CABLE ADORESS, “RUMDLET, NEW YORK® 








STARRETT'S 


FINE TOOLS 


1 Skilled mechan- 
peut ics prefer them. 


ae > Live dealers sell 


them. 








Send for free il- 
lustrated Cata- 
logue. 


| L. S. STARRETT, Athot, Mass., 0.5.4. 


Lonpon Acents : Chas. C *hurchill & 2 20. , Limited, 
21 Cross St., Finsbury, EF. 














HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts sent free and free of postage to any one in any 
part of the world who will furnish his address. 


BRISTOL'S Patent STEEL BELT LACING. 


SAVES TIME, 

SAVES BELTS, 

SAVES 
MONEY, 









SAVES 
PATIENCE, 


READY TO APPLY 


THE BRISTOLS’ MFG. CO., Waterbury, Conn. 





WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 


MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 


charge WATER to TANK at any 
height. 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 
HENRY R WORTHINGTON 

NEW YORK 


BOSTON PHILADELPHIA 
ST LouIS ST P 





CHICACO 
AUL 












AMERICAN 





MACHINIST 


[Frsrvary 4, 1892 











Established in 187 Corner Lake & Kirtland Sts., Cleveland, 0 


CLEVELAND TWIST DRILL CO. 88 Queen Victoria 8t., London, Eng. 
“HOWE'S SPECIAL” 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. © 


93 John St., New York. 27 Oliver St., Boston. 228 Lake St., Chicago. 





FOR THE 


Finest Work 


ESTABLISHED 1859. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The Bae 

pom oon A mene is made entirely of steel. No links, levers, 

springs, cope ases, blocks or die rings in or about the head. 

parate F ends ome Dies Furnished. Write for descriptive 
circular and price list to 


sxx Capitol M(g. Co., 125 to 137 Rees St, Chicago, ML, U.S. A 


Agents for Great Britain, CHARLES CHURCHILL & CO., 
Ltd., 21 Cross Street, Finsbury, London, E C., England. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 


THE STANDARD TOOL CO., Cleveland, Ohio. 


egeeggeey mem |) 3111) 


SOLID AND SHELL REAME RS, MELLING UTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE C HUC KS AND SPECIAL TOOLS. 


EE l il tiled sLe xe] U | 
MACHINISTS’ SCALES, WITH OUR 
PATENT END GRADUATION.|NQ, 3 FLEETWOOD SAW 


Wi 
@ Invite Comparison for Accuracy with all others. Fitted for FOOT or STEAM Power. 


EVERY SCALE SUARARTEED. SEND Bs) Lust, 
COFFIN & LEICHTON, SYRA N. Y.| A HANDY TOOL TO HAVE IN YOUR SHOP. 
Write for description and price to 


WALKER’S TRUING DEVICE TRUMP BROS. MACHINE CO. 


ears CYLINDRICAL TOOL, 
Grindstones and Emery Wheels MANUFACTURERS, 
WILMINGTON, DELAWARE. 


comPL ETE FOR SALE BY 


GRINDSTONE OUTVTS |, QHAS, CHURCHILL & 0. Limited, 


gat Send for Illustrated Circulars, 
a D. F. WALKER, 
= 20 EAST CANAL STREET, 
mune" | COMBINATION CENTER DRILLS sterer sae bee 
an 


for the purpose. Size of shank 3-10 in. Size of drills 1-8 in. 
and 3-32 in., or both one atte, omer 1-8 in or 3-32 in. Sent 
postpaid to any address in U.S Yanada on receipt of price. 
$1 5u per Doz. JOHNT. SLOCOMB & Co, ° 0. Box 1339, Providence, R. I 


POWER 
PRESSES 


ADJUSTABLE. IMPROVED, 


FOR 
SHEET METAL WORK 
WORKMANSHIP GUARANTEED. 
STRONG AND DURABLE. 
a. Send for Circulars. 
meme Springfield Machine Tool Co, 
out SPRINGFIELD, O. 




































Vertical 
—oR—~ 
Inclined, 


For Cutting and Forming 


\ N SMALL ARTICLES OF 
wo Sheet Metal, Leather, 
Paper, Etc. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, | 
Plymouth & Jay Sts., « BROOKLYN” N.Y. 


BLAKE & JOHNSON, 


WATERBURY, CONN, 














Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into 
any shape desired. 


PUNCHES AND DIES MADE TO ORDER. 


“OUR BLACKSMITH’S PATENT SWAGE BLOCK 


is the invention of a Practical Blacksmith, who knew just 
what wus wanted and who succeeded in producing it. 
Something highly appre ciated wherever used. 
The Block revolves in bearings. Either side can be used 
at will. Securely held by spring at end. 
Weight with two Blocks, 700 Pounds, 
Send for circulars and prices. 


E,W. BLISS CO., Ltd., | Adams St,, B’klyn, N.Y. 


Manufrs. of Presses, Dies, and Sheet Metal Machinery. 


Operating also the Works of STILES & PARKER PRESS CO., 
Middletown, Conn. 














AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CoO., 


WORKS, BUFFALO, N. Ye 


76 JOHN STREET, N. Y. CITY 
BRANCH OFFICES {38-87 CLINTON STREET, CHICAGO, ILLS. 








THE CANTON STEAM PUMP CO., (450° %: 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
, » ABSOLUTELY First CLass 
10X6X 12 Discounts and Terms on Application, 


THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
va R E ST hy A D E FOR ALL 


SITUATIONS. 
Manufactured by 


Mi. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 









2/aX eX 2¥a 











OUPLEX STEAM FUMPS. 
POWER PUMPS. 
Inn PRESSURE PUMPS. 

DEP NSIN 


ENDENT CoNnDE 


BARR PU 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable, as Joosening two 
nuts makes all valves accessible. Pump- 
ing Outfits for Contractors, Irrigation 
Railroads, Mining and general uses. Sen 

for Circulars, Joun Mastin & Son, Sole 
Mfrs., 165-167 ist St., Jersey City, N.J. 


n JUNCTION 
mANTOWN UPHIA,, ? 
ame GERMANT ee eM A. 


VAN DUZEN'S ser PUMP 
Bi 

















PUMPS ANY KIND OF LIQUID. 

Does not clog, freeze or get out of order. 

Always ready. All brass. Every Pump 
» Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 and upwards. 
For full information write to 


The VAN DUZEN & TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 


BOSTON GEAR WORKS, 
















mE. LONERGAN & CO. 


ag Sit See Hh, Fite, 85 Hartford St., Boston, Mass. 
i Manufacturers of HEADQUARTERS FOR GEARS. 


PAREN OILED |" Teas maven, 


5 : JOB GEAR CUTTING OF ALL KINDS. 
Cylinder Sight Feed } spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 
Cups, Government smallor large. Send for Catalogue. 
Regulation 


POP 


SAFETY VALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“ Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 


isTHE IDs’ Tr INS HOTOK 
gorferdnes RUES EJECTOR, 


Steam Boilers. 
Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device. 

Uses Warm Water, avoiding in- 
jury and facilitating the Raising 
of Steam. 


RUE M’F°G CoO., PHILA., PA. 
CATALOCUES FREE. 








U.S. 


7 STANDARD 
PUNCHES 


v 
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QO 
xr 
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Oo 
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GIANT” 











PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes. New Albany, Ind., Laboratory. 
SIZE, - 00 A AA B BB Cc DD EE F FF 


biticiencs, | 98.2 | 98.92 98.92! 9914 | 99.2 | 98.7 | 99.2 98.17 | 98.98 | 94.98 








No /ine of Injectors have ever shown such a ‘‘Phenomenal Result.” 
(Pror, E M. Coo.ey, Mich. University.) We challenge the world to 
produce such a percentage. 


Range 20 to 150 Ibs. Pressure. Lift 20 ft. Automatic and re-starting. 
EASTERN DEPOT: MANUFRS., 


DONEGAN & SWIFT,  PENBERTHY INJECTOR 60., 


11 Murray St. N. Y. DETROIT, MICH. 
te Trial, 30 Days. Return if not satisfactory. 


The CHAPPELL GRIP PIPE WRENCH , ROO1S’ NEW ACME HAND BLOWER. 
For Blacksmiths, ete Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 

ns and ‘Foundry Blowers. 





PAT.JULY 3.1888, 


Self Ad usting, Perfect Grip, Instant Release, Easily 
Repaired. For further information address the mf Yr, 


A. H. ANTHONY, JEWETT CiTy, CONN. 


The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


The“ Moore & White” 
Friction Clutches 
Cut-Off f Couplings. 


Send for Circulars, 


NEW YORK. 





CONNERSVILLE, IND. 
Please Mention This Paper, 














P. H. & F. M. ROOTS, Mfrs. 5 


5. 5. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St, 


COOKE & CO., Selling Agts., ) 
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tenance— Kase of 


Send for Descriptive 





Absolute Safety from Destructive Explosion—Highest Attainable Econom 
Fuel—Rapid Generation of Dry or Su 
Transportation an: 

d by the ** Wharton-Harrison ” form of boiier. 


furnished for any amount of 
btate requirements and 


HARRISON SAFETY BOILER WORKS, 


of 
rheated Steam—Durability—Low Cost of Main 
General Efficiency are among the advantages 


Pamphlet—Drawi Specifications, and Estimates promptly 
power from 4 ip. up. 
sider our propositi 





PHILADELPHIA, PENNA. 
NEW YORK, ¥. Y. CHICAGO, ILL. ATLANTA, GA. 
41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 





DEFIANCE MACHINE WORKS, } 


DEFIANCE, OHIO, U. S. A. 


BUILDERS OF 


HUB, SPOKE, WHEEL, BENDING, 


WAGON AND CARRIAGE MACHINERY. 








DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is aran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
Pay a large saving in fuel. 


SEND FOR CIRCULAR. 


1, POND ENGINEERING CO., 


St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 








Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 





©aTENT WHEEL TENONER. 


Jf i 
Ls NG Le’ 


H. WHITE, 44 WN. 4th St. Phila,Pa, 





THOS. H. DALLETT 





Manufacturers of 


ELECTRIC MOTORS, : 


Machine Tools, Cran 
Presses and other Machinery. 





York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler ¢ 
Shell Drills, Light Drill Presses. 


for driving 
Elevators, Pumps, 


& O0,, 


ially adapt- 








ELECTRIC GENERATORS, For instal. 
Complete Power Plants. 
PORTABLE |[|F.J.SCHMITT & Co., 


DRILLING MACHINED, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 





Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO., 


239 to 2659 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 


Originators and Builders of 


WO0D-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 








Send for Catalogue. 








SPRINGFIELD EMERY WHEEL MFG. CO., 
< BRIDGEPORT, CONN. 





7a WRITE FOR 
, CATALOGUE, 


#3 Inch 


NUV9 3uIHdd¥$ 





‘SAPPHIRE GARNE) § = 








1 LSNYV9 JulHdd¥S 


SAPPHIKE, GARNET & FLINT PAPER, 
@HICAGO BRANCH: 


70 SOUTH CANAL STREET. 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VAUGHN'S PATENT POWER BANNER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops,Carriage Works, 

&c,, &c. : 
Allofthe highest standard of excellence 
W. H. DOANE, Pres, 


PA 





CINCINNATI, 
w OHIO, U.S.A. 





——— 
D. L, LYON, Sec'y. No. 1 Band Saw. 
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THE PERKINS DRAW STROKE TRIMMER, 


—— An Indispensable Tool 


for all Bench Wood- 
~ workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE& CO. 
Manchester, England. 





DRAFTSMEN AND OTHERS 


Who want the best PENCILS made—and 
AMERICAN MADE at that—should get 
simples from the oldest and largest house 
ia the world making graphite products : 


Por Softer than Ordinary Marking buy. ..S, 
Por Ordinary Pad Paper buy ........: Ss. M, 
For Memorandum Books buy...M. B., or M. 
For Ledger Footings buy M. H,, or H. 
For Finest Lines in Draftsmen’s 

or Architects’ Work buy V. H., or V.V. H. 


Send 16 CENTS for samples worth double 
the money. 


JOS. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 


COILS & BENDS 


—_—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN, 








82 River Street, 


Westots Chuck Go, tom 


Manufacturers 


Oda Sea gn Fundy Oneida, WY, 


LATH Hand DRILL 


Under Westcott’s Patent. _ 











Capacity Little Giant Improved. 
No. | Diameter. | Holding Drills. | 
00. | 1%inch. | Oto % inch, 
£ 0 24“ 0 to “ 
1 © i) 0 to w 
2 spa Otol = 
Wi4¢ * Oto 1in.,ex. strong. 
d for lustrated Catalogue, | s*| ss: “oto iteineh 
416%“ | 0to2 * 











Vly 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 





JACOBCLARK, Mfr., esitnics. 


“THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 
Comprising 


Universal Chucks, 
Independent 
; Chucks, 
Combination Chucks, 


xf dist Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—oR— 


CHAS. CHURCHILL & GO., Ltd., 


2! Cross Street, Finsbury, London, Eng. 











NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 ineh. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


We now carry 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HWARTEORD, CONN. 





CHUCKS 


Send for Catalogue and Dis- 
counts. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CT. 








“Challenge” Universal Grinding Machine 


/ For EXTERNAL 
; and INTERNAL 
Cylindrical 
Grinding, 
Straight or Saper : 
grinding Tools, 
Cutters, Ream- 
ers, &c. 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty. 


Appleton Mfg. Co. 


80th & Thompson Sts., 
Philadelphia, Pa. 









GRINDING 


—— : 





ro 

, 3 

¥ : 

MACHINERY Gain, = 
ae —_— > Ko. S 
prices ON Clic,“ 
APPLICATION. . = = 
3 

= 





THE HORNER : 

MACHINE CO., | 

HOLYOKE, 
MASS. 





McGRATH’S PATENT é 
Emery Grinding, Polishing j 

and Bufling Machines, == 
Bearings yielding or rigid at will, 

Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 


wheels, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 
Conwoes. N. Y. 








CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. £. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
& A. SMITH, 23 8. Canal St, Chicago Western Agt 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding Pow- 
er of Taper Socket, to- 
gether with all the ad- 
vantages of the com- 
, mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
= = to 
THE PRATT CHUCK CO., 

Clayvilie, N. Y., U. S. A. 


SKINNER 


4 CHUCKS 


@ Independent, Universal and Com- 














bination LATHE CHUCKS. 

wy ——Also. DRILL CHUCKS.— 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 








ALUMINUM, 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
perity to the best in the market, at the 


owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non:poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 


















WATSON & 


HYDRAULIC 
PRESSES, PUMPS, PUNCHES, 


| e JACKS, VALVES, FITTINGS, PACKINGS, 
“7 ACCUMULATORS. 


204, 206, 208 & 210 E, 43d St., New York. 


= 


MACHINERY 


Hi 
\Wtt 
\ 





STILLMAN, MFRS. (ae 


Vertical Check Valve, 
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AMERICAN GAS FURNACE CO., 
GRINDSTONE TRKONGHS. 


DESIGNERS AND MANUFACTURERS 
No. 1 will take a stone 32 














GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 









































inch diameter, 4 1-2 temperature. 
Oe See No. 80 Nassau Sr., New York. 
A. KR. KING WE’G COMPANY, 
No. 2 will take a stone 42 ERIE, 1th and 12th Streets, JERSEY CITY, N. J. 
inch diameter, 6 inch|HEAVY C be &y, T i Ni C & IRON 
AND 
face. LICHT BRASS. 


. a Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
af) yo PACKER RATCHETS, TUBE CUTTERS, ETC. 


= "HILL CL ARKE & CO. SENERAL MACHINE WORK, caf. CORRESPONDENCE INVITED. 

















Pit Lathes. 
Truck 


Do not buy without getting our prices, photos and references. We make machines to mill up to 22 in. 


Milwaukee, Wis. 
wide by 10 ft. long, very heavy and powerful. Correspondence solicited. 


156 Oliver Street, BOSTON, MASS. a = _ = BS MULLER [ ATHE S 
MILLING MACHINES and PATENT CUTTERS. | scrnistiree ee 














Wheel . 
THE INGERSOLL MILLING MACHINE CO., Grinders. PATENT KO. 
ROCKFORD, ILL. Boring “With New and Valuable Features. 
lai FORD MILL CO: 
Electric 
St nd OR 
‘Hand BRADFO! CINCINNATI, OHIO 


Cranes. Photographs and Prices on TI OHIO. 


GEO. D, WALCOTT & SON, 


Manufacturers of 





















@ Win. 200 oin®50in. Sings. = 
DNIVERSAL RADIAL DRILL CO., Cincinnati. 0. —_ 


DRAWINGS, FINE MACHINERY AND TOOLS 


Turret Drill Press. 
SIX SPINDLE. 


Drills from yy to 4 hole, z >. “Mt ¢, LATHES 
speed from 250 to 2000 Rev. | [iigesms//qishe=Sar uaa 


Suitable for a large variety 











Pe DRILL PRESSES FOR LIGHT WORK.| 2s '5sis a. ___ Suns 


FASS Send for Particulars. MICH. 


MILLIKEN & D’AMOUR, THE ERIE KEY-SEATING MACHINE. —— gS a 


MANUFACTURED BY 


151 and 153 Cedar Street, NEW YORK CITY THE BURTON ae co., 


302 | ~eecn © Thecut represents If you buy a KEY-WAY CUTTER 
f oi 5. . - a 
Patent Gut. KEY SEATERS 


our Stationary and without a KEY-MAKING ATTACHMENT 
i] . 
—— | ting-off and Portable and Stationary. 


Portable Key-Seat- ’ THE MORTON Light- 
ning 
Centering Rack-Cutting Attachment 


te my ing Machine, which | You will make a 
fully meets all the | mistake that will 
y) Key-Way Cutter is the only ma- 
a : chine on the market 
; Machine Eoy-Making Machines, 
. s 
Sizes, 2”, 3”, 4”, 6”, 6”, Giant Key-Seater Co. 


age] requirements of a | cost you 
" machineshop. They are furnish money. 
that will cut a Key- 
MADE BY EAST SAGINAW, MICH. 
HURLBUT, ROGERS 


i, ed with one, two or three Arbors, 
as desired, toe ut any width of key- 

MACHINE CO. 
South Sudbury, Mass, 























Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: ‘The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 
ity, Offthe steel forit. The Key- 
=“) Way Cutter does a piece of 
, Work in fifteen minutes 
which requires my man 
seven hours to accomplish 
market for simplicity and With an attachment for the purpose, seats ean be cut in by hand.” We build machines with stroke varying from six 
— effective work. | DAVIS holes as small as 1 inch diameter, by one passage of th» cutter. | inches to five feet, and cutting from the smallest Key-ways to 
= COWGILL IRON WOR KS. If the work is heavy and too large to be placed on machine J six inches wide. MORTON MFG. CO., Muskegon, Mich, 
Omaha, Neb. it can be detached from stand and used as portable machine. Formerly of RomMEo, ‘Micu. 


THE LODCE & DAVIS MACHINE TOOL CO.., 


| Works: CINCINNATI, OHIO. — ™ (og = | 
64 Cortlandt St. — | Wa | 1S 


CHICAGO ST°RE, if . 
vi ee: Agee 
68 & 70S. Canal St. nae \\ 


ST. LOUIS STORE, 
823 N. 2d St. 
PITTSBURGH STORE, 


Market & Water Sts. | 


BOSTON OFFICE, 


23 & 25 Purchase St. 


PHILADELPHIA OFFICE, 


19 N. 7th St. 


Send tor 
Circular 


seat up to 21-2 inches wide. 
‘ +16inches Arbor works 
in ‘al. bores from 1 15-16 
inches to3 inches diameter 
= cuts seats 12 inches 


lon 
27-16 ees Arbor Works in all oe from 2 7-16 inches to 
April 25, 1891. We are very | 6 inches diameter, and cuts seats 16 inches long. 5 
much ple: ased with it, and 47-16 inches Arbor works in all bores from 4 7-16 inches to 
think it the best machine on | 14 inches diameter, and cuts seats 26 inehes long. 
; Chas. Churchill & Co, Ltd. 
Agents, 21 Cross St., London, 
= England 































H) 
‘iM 





puaguace uN 


Un 


UH 





(= Taper Attachment. 
t=" Compound Rest. 


SAN FRANCISCO OFFICE, nyt 





eam i a if! 
24 & 23 Fremont St. te Full Swing, Steady and Follow Rests [ 
ae = Automatic Stop to Carriage. a i 
7” em t= Extra Large Hollow Spindles. od a” 
dle Agent for Great Britain, . \ 
4 (All Without Extra Charge. — io 
ALFRED HERBERT, - — —_— (2>° WRITE FOR CUTS WITH FULL DESCRIPTIONS . | _ ea _—. 
oventry, England. | <a> = ie 
oven EI =" MACHINE SHOP EQUIPMENTS A SPECIALTY. = 
REAR VIEW OF LATHE SHOWS GENERAL DESIR OF OUR TAPER ATTACHMENT. FURNISHED WITHOUT EXTRA CHARGE ON ALL STANDARD ENGINE LATHES. 








E See Advertisement on page 20.23 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRON-WORKING © MAGHINERY, 


HAND LATHES, FOOT LATHES AND planers, Shapers, Drills, Slotters, Eto. 
MILLING MACHINES. 


Manning, Maxwell & Moore, 2BY 24 FLAT TURRET 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 











at.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


jwene «co |WIST DRILL GAUGE 


FineMachinists tools. E. BOSTON, MASS. Send for LISTS 




















Send for 
Catalogue. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U.S. A. 


GAGE mACHINE WORKS, 


MANUFACTURERS 





21 Cross St., London, England. 


sueveaz seo; 1H 


CHAS. CHURCHILL & CO., L’t’d, Agents, 


FOX aiaian 4 TOOLS, 


LATHES 
ASPECIALTY. » WATERFORD, 


N. Y. 








THE CINCINNAT! MILLING MACHINE CO 


Spring Grove Ave. & Alfred St., Cincinnati, 0. & N oO T H Cc Ee * 


With more than twenty years’ experience 
BORING AND with Milling Machines and their equipment ; 


Vine ir TURNING shop expenses reduced to a minimum; mod- 
cuss f “ . 


ern methods of producing machined parts, 
os MILLS and the personal supervision of details by 
’ 


the proprietors, we are enabled to produce 
ley, 4,686 Ft. Swing. | first-class work, and to sell as low as is con- 


Bi. Bickford, sistent with quality. We invite comparison. 
a we, | KEMPSMITH MACHINE TOOL Co. 


MILWAUKERER, WIS. 


RON PLANERS. 


Extra Heavy. Latest Design. All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 




















a 


SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM}, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 





— aed 







FOR LIGHT WORK. 


Has these Great Advantages: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive with equal 


drills within its range— a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 


safety the smallest or largest 


fC TR Mau 


For Tih 
Speed Milling 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


Speeds from 240 





NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL. 





4-6 & 8 Inch. 


MANUFACTURED BY 


© 


ATHOL, MASS. 


F. RICHARDSON, | Price $8 


a to 10,000 revs 





i Send for Circular. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


Water St., Fitchburg, Mass. 


BARKER’s 


IMPROVED 


E CENTER GRINDING 


"SazIg eaayy 








NO GAUGES. 





NO BELT. 











(@” IMMEDIATE DELIVERY. 
| 20” and 26” Geared } OHAPERD., 


| JNO. STEPTOE & CO., Cincinnati, Ohi, 


E 
mchize MACHINE. 
Manufactured by 


We. Barxer & Co. 
CINCINNATI, O. 








CIRCULAR, 














WORCESTER, MASS. 
Manufacturers of 


Y shaping Machines, 





BOYNTON & PLUMMER, 


Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & 0 & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 


Epison GENERAL ELEc- 
TRIC COMPANY, 
ScHENEcTADY, N. Y., 

Jan. 12, 1891. 






J. E. Snyper, Esq., 
17 Hermon St., 

Worcester, Mass. 
Dear Sir :—Your letter of 
the 5th inst. came duly to 
hand. We are now using 
in our various establish- 
ments 60 of your drills, 
and are very well 


21", 7 25", 28", 
30", 32", 36° Swing. 


€ 
e 





PRENTICE BROS., : 
Lathes & Upright Drs. 


owing. Largest | 
riety of Drills amet. 
tured in the world. 
Worcester, Mass. 


pleased with them. 


Yours very truly, 
j Se OJOHN KRUESI, 
= ee Gen’l Manager. 

















Mp. BLAISDELL & CO,, 


Manufacturers of 


ay a Machinists Tools, 


WORCESTER, MASS. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 











W.. Fo NEW TOOLS AND 


RBES S&(q NO MAKESHIE'TS, 


u 
2 Sts) MILLING, GRINDING 


FINE EQUIPMENT, 


AMPLE ROOM. ). 
th and a ™ J. JOB OR CONTRACT WORK. 


conveseO® 


woBow™ asoD 


GEAR CUTTING. 13%” 





‘Eclipse’ Hand Pipe- Cutting Machines. 


No. . 1.—FPowerful, inex- 
pensive, $1 ipl le ain construc 
tion. Cuts and SCYEWS pipes 
Y to 2-inch, Easily carried 
about. Se 
peda 


“Ec ‘LIPSE" Nos. 2 and 3. 
These are powerful and most 
eficient 
machines 
. Jor cutting 
= - large 
PIPES, with which one man can 
easily cut off and thread 60-inch pipe. 
No. 2 Cuts and Se rewws 234 to gin. 





Nag * 24% tod in. 
It ws fay 3 mu to write us Jor 
particular 


© PANCOAST & MAULE, 


HB. BROWN & CO., 


EAST HAMPTON, CT. 


[Mention uper.) Philadelphia 
a We a al Iso bul ‘ad Power Machines. 

















REGUL- 


ATORS for automatically controlling steam in various ways are made and sold by 





MASON RECULATOR CO., 
BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Impgoved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONC & ALLSTATIER CO. auc” 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


MEE OPE SDE TR “a. 


DETRICK & HARVEY MACHINE CO., 
















Manufacturers, 


BALTIMORE, MD. 


ACME, 
ACME a 


Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
. Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 





MACHINERY CO. 






PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885. 








ARE en & CHAN ONES > 
RE BENDERS. & SHRINKERS. 


LANCASTER: by aa wea x 








A THE CHAMPION BLACKSMITHS LEVER FORGE 
. 














O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT 





Manuractureo sy W. H. NICHOLSON & CO., WILKES-BARRE, PA. 


FRISBIE FRICTION sao HUGO BILORAM, 
PULLEYS CLUTCHES, 


Maker of all kinds of 
THE D. FRISBIE €0., 


SMACHINERY. 
114 LIBERTY STREET, - NEW YORE 









Spec jal facilities for Accurate 
Work. 
Bevel Gears cut theoret- 
ically Correct. 











wesewuanucues PHOSPHOR-BRONZE 
REG TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHeeT &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


: 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
Cy si ORIGINAL MANUFACTURERS OF PHOSPHOR- 


| BRONZE IN THE UNITED STATES AND SOLE 
Makers or “ELEPHANT BRAND PHosPHor-BRonze, 


FROM 1-4 TO 15.000 LBS, WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of great 
strength. 

Stronger and more durable eas iron forgings in any position or 
for any service whateve 

60,000 CRANK SHAFTS and 60, 000 GEAR WHEELS of this steel 


now running prove this. 


Phi spho yh) onye 














BUILDERS OF 


METAL-WORKING 
MACHINE TOOLS 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


BEMENT, MILES & CO. 


Philadelphia, Pa. 





NEW 63-INCH LATHE. 













Cut shows 


THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


| MACHINE TOOLS 


—FoR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


our DOUBLE PUNCH AND SHEAR 


WITH JIB CRANES, for Boiler and Ship Work. 

















DROP FORGINGS. 


WYMAN & 
GORDON, 


Worcester, 
Mass. 








Office Buildings, Schools, Asy 


saving of over 25 per cent, in fue 


heating en! 
proofsandr 









EXHAUST STEAM HEATING. ° 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guaran teed. 
Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 
The System has been — by over 300 of the largest buildings, including Mills, Churches and 
ms, Theatres, Hotels and Electric Ligh 


ADVANTAGES GUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
t, « pompared with the back pressure system 
of forcing the steam through the heating Loreee. The prominent feature con- 

sistsina given quantity of exhaust stea 
distributed through double the amount of heating pipes that could be 
accomplished Ly & e same quantity of exhaust steam when forced into the 
~ A ea Send for descriptive catalogue with convincing 


WARREN WEBSTER "tk CO., Main Office and Works, 491 N. 3d St., Philadelphia, 
“WEBSTER” VACUUM ( EIEAUST STEAM ECONOMIZER FEED ¥ WATES AND PURIFIER. 
Send for Lllustrated Catalogue. 


t Companies, in this country. 


eing circulated and uniformly 





WINTERTON “METAL POLISH. 


Best polish and quick- 
est cleaner known for 
EN HOT or COLD Brass, Cop- 

\ per, Nickel, &c., or fin- 
Z hed Iron’ and Steel. 

4H Samples Free. Try it. 

. W.CALLERY & CO., 
86th & BUTLER STREET, 

PITTSBURGH, PA. 








FRICTION GLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WOODCOCK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














STRICTLY NOISELESS AND MORE 
DURABLE THAN STEEL, 
Patentees and Sole Manufacturers 
THE NEW PROCESS RAW HIDE CoO.: 
SYRACUSE N. Y.. U. & A. 





FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 

rt bes) The Whipple 
& Armstrong 
1 Machine Co,, 


-*) Harriman, 
if 
Tenn. 





Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR. 





Either Horizontal or Vertical. 


Secures absolutely Dry Steam, 
and extracts all grease, etc., 
from the exhaust steam. 

A large number in use in Man- 
ufactories, Mines, Steamshi 
ete. Send for circular con 
ing experience of users. 


J08. DE RYCKE, Sole Man’fr, 








Crossheads, Rockers, Piston- fente. ete , for Locomotives. 
STEEL CASTINGS of eve ry dese ription. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa, 






145 B’way, ‘New York. 


THE NORTON DRILLS. 


Erin, FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con- 
venient, sensitive and durable Drill 
on the market. 

Have res Spindles and Bal- 
anced Tables. 

Write for - prices and description, 
or for Special Machi Machinery. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


EURENA TEMPERED COPPER CO. 


NORTH EAST, PA. 
ONLY MANUFACTURERS or 
Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


GUIDE 
PULLEYS 


FOR 
Light Belts, 


JOHN ROYLE & SONS, 


PATERSON, 



















Steam Separator. 


For a plying C lean and Dry Steam 
Sngines, Dry Houses, etc. 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 


the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require ; also used in 
conveying steam long ‘distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 





Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 





ae et te ow i 


=—msr 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 


GENCY, No. 10 Telephone Building, New ¥ k City. 
SALES AGE 0. elephone Building, New Yor 
BO TE ENG Jehe Hancock Bld’e. Boston, nae N. W. ROBINSON, 97 Washington st. -» Chicago, Ill. 
Roar & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
. MORSE, 511 Commercial Block, St. ly Mo. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole & Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


| GAS @ GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
hour per horse power 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., 


83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 


New York Agency,18 Vesey St. 
35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 













wattention to fun them. 
Every ine 

Gaaran seer Full 

oh ge free by mail 
ention this paper. 


VAN DUZEN 
GAS & & GASOLINE ENGINE CO. Cincinnati, 0. 


THE RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self-contained Center Crank Engine with a1. 
out-bearing. Just the thing for driving 
Departments of large Manufacturing 
Establi-hments. 


OVER 600 IN USE. 
Compact and Economical. Ali sizes 50 
H. P. and under, carried in stock. 


Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t, Racine, Wis. 























HE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT- 
IVE, and MOST ECONOM 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade, 


—MANUFACTURED BY=— ¢ 
Lackawanna Lubricating Co,, 
SCRANTON, PA. 

. GOODRICH’S 
PACKING EXTRACTOR 


For quickly removing any kind 





| psec 9 
Fig. 305 


of superior 


ne ” POP VALVE: |“ HANDY”? VA. VE! 
Fig. 299.\ big. 231. | Fig. 199. 
Send for Descriptive Catalogue 
Steam Specialties. 
Regrinding Globe Valves, Lever Throttle Valves, 
Pop Safety Valves, Sight Feed Lubricators, 
Glass Oil and Grease Cups, Ete. 


Strictly first-class and warranted. Ask of your dealer or 
write us MENTION THIS PAPER, 


THE LUNKENHEIMER BRASS MFG. C0., 


CINCINNAT!, O.,U.S A 


SECOND-HAND MACHINERY. 


One Sellers Driving Wheel Lathe, 78 in. swing. 
One Gleason Planer, 42 in.x42 in.x12 ft., 2 heads. 
One Brown & Sharpe, No. 3 Universal Milling Ma- 


chine. 
One Bement, Miles & Co., 1500 lb. Steam Hammer. 














HIL of Packin ng trope stuffing boxes, 
9 a9 hot or on without injuring the 
rod or box. 


156 OLIVER ST., BOSTON, MASS, 


MACHINERY 


NEW AND SECOND-HAND. 
ENCINE LATHES. 


May be used in connection 
with either Hemp or 
Metallic Packing. 

For further information addrese 
ADDISON COODRICH, 
Box 683. ASTORIA, OREGON 














rae NEARER EE EACLE PEA A LE TET 

Hs ain. B. Oye, PM Bed, gia giles, fale oxder, cheap 
361 : tchburg Triple G’d, new M Ys: = 
34 in. pe iy > 94 Heavy New, be good order OES U RE. AY ~ — ty 
2in pe ew, heay t SJ 
Qin. ‘* 6ft. “ ibaa ENGRAVER on WOODS 
Q7in. “ 6 ft, * Back Gd Rod Feed only, cheap 5S < ; 
24in. “ 12-14 ft. Bed, New, latest pattern ANN STi z+ NEW YORK- 
zie : a Bed, w Perkins, latest pattern, new 
2 in ve orcester Co. , good order, cheap 7 4 s , 
in, “ 10ft. Perkins, latest pattern, ne New and Second-Hand Machinery. 
4 im | 10- iy inh. Beds, L. New, latest patterns 
20 in ‘ 9 ft. Bed, Pond, . c 
Isin. “ 6810f. “ — Hendey Plain & ference | ENGINE, LATHES :—13 in.x6 ft.; 14 in.x6 ft.; 13 m.x 
18in, “* 8 ft. Bed, New Haven, good order 6ft.; 16in, X6 ft. ; 18 in.x6 ft. ; 18 in.x7 ft. ; 18 in.xs ft. ; 
léin. “ 6 8 ft." Fitchbarg Plain & Taper, new 20 in.x7% ft.; 20 in.x® ft. D1 in.x8 ft.; 21 in. x10 ft.; 
lgin. “ 6 ft. Bed, Ames special feature, Al order 24 in.x20 ft. 28 _in.x12 ft.; 28 in. xI6 ft.; 32 in,x 
ljin. “ 6 ft. * orcester make, good order 14 ft, 32 in. x16 ft. ; 32in.x18 it. 33 in.x12 ft.; 38 in.x30 
14in “ 6ft. ** Fitchburg Plain & Taper new ft.; 38 in.xl6 ft. 50 in.x22 ft.; 72 in.x17 ft.; S84 in.x 16 
13in. * éf. * Ames special, low price, new ft. : Gap Engine Latbe 24 in. swing over bed, 48 in. 
iin. * 6ft, Prentice Bros.. new swing in gap, 26 ft. bed, with raising block, to make 35 

Pp NE biel in. swing over bed, and 60 in. swing in gap. Gap Engine 
"e nai >. LA RS. Lathe 19 in. swing over bed, 35 in. swing in gap, 15 ft. 
4 eager es f.. Botte, Good order, low price bed. 
$6 in. x36 1n.x12 ft., YVew Haven, . ras : — me . O43 so WS 
30 in. x30 in. x8 ft., Powell New, heavy pattern IRON PLANERS :—24 in.x24 in. x4 ft.; 24 in.x24 in.¥5 
24 in.x24 in. x6 ft., Fitchbur New, latest patt ft.; 24in.x24 in. x6 ft.; 26 in. x24 in.x5 ft.; 28 in.X28 in.x6 
22 in.x22 in. x65 ft., Lathe & iis P New ft.; 28 in. x28 in.x& ft.; 30 in.x30 in.x7 ft.; 30 in, +30 in. x8 
Boiler Plate Planer, 18 ft., modern Good order ft. ; 32 in.x32 in.xl0 ft. : 36 in.x36 in.x10 ft, ; 54 in.xd2 in. 

SHAP RS. iad x24\¢ ft., two heads; 62in.x42 in.xl6 ft. 
9 in, stroke, Crank, Hewes & Phillips, Good order |] UPRIGHT, DRILLS :—20 in. swing, 26 in. swing, 25 
11 in. traveling head complete, “ ‘“ in. swing, 30 in. swing, 36 in. swing. 
12in, ** Crank, New Haven, heavy, as se SHAPING MACHINES:-—91n stroke, 11 in. stroke, 
afi in. = Traveling head. Fitchburg, New pattern 12 in. stroke, 16 in. stroke. 
5 in. e riction, Hendey. Good order | wy OTTING MACHINES: ~—9 in. stroke. 
Bi “ prank, vec § 4 Eberhardt, New “1 No. 2 Brainard Milling Mac hine, back geared, 

sIple geare mproved style. i No. 3 Union Vise Uo. Milling Machine. 


1 Heavy Index Milling Machine. 
1 Large Horizontal Boring Machine. 
1 Boring Machine 30 in. between Uprights. 
2 Bolt Cutting Machines to cut to 1 1-4 in. 
i Bolt Cutting Machine to cut to 1 1-2 in. 

2 Stay Bolt C utting Machines. 


MISCELLANEOUS. 
Radial Drill, new patterns, 26, 36, 48, 60 in. Arms, 
Upright Drill, 24 in.,B’k G'd Auto, Feed, Special low price 
Brown & Sharpe, No. 1-5 Screw Machines, Good order 


Hor. Boring Mill, 40 in., Nicholson, latest, Good as new 


Upright Boring and Turning Mill, 38 i in., New pattern | ( PRIG HT ENGINES :—6 in.x7 in.; 7 in.x7in.; 8 in, 
J. J. McCABE, iv u. 'P, Westinghouse Standard, 
SUCCESSOR TO 68 Cortlandt Street HORIZONTAL | ENG INES:—6 in.x% in.; 6 in.xl 
E. P. BULLARD 8 , GEO, PLACE MACHINE CO.,, 





N. Y. Mach’y Warerooms. 


G AND 
BOR xf pare? 


NEW YORK. 


1°90 Broadway, Yew Vork. 
















MANUFACTURERS : 
_ OF IMPROVED 

5, STEAM ENGINES 
; = FuLL Vv RIETy i 
TontRarrs [omecere Powenaag 


Ec Corliss Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 



















“Fai GOMPIRN, Builders, 


WAYNESBORO, PA. 





wie A GENUINE “CORLISS. oe 


SOUTHWARK 
FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 
SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 
ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL PUMPS 
BoILeRS, TANKS, ETc. 




















he ou Dates 
BAND FRICTION 


HSISTS, 


INING MACHINERY. 
M.C BULLOCK caus. eo. co, CHICAGO. U.S.A. 


PHILADELPHIA CORLISS ENGINES, 


NON-CONDENSING. BEST MATERIAL. 








CONDENSING. HIGHEST 
Triple and Quadruple EFFICIENCY 
Expansion. GUARANTEED. 





Horizontal or Vertical. 
Superior Design, Work- > 
manship and Finish. 


PHILADELPHIA ENGINEERING ‘WORKS, ~ Limited, 


Corliss 
Engines 


of the highest type and ir 
all sizes are made by 
THe Lane & Boptey Co., 
CINCINNATI, 





Catalogues Mailed 
on Application. 


Mifflin and Meadow Streets, 
PHILADELPHIA, PA. 











Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0, 
CONSULTING « 
MECHANICAL ENGINEERS 


95 LIBERTY STREET, 
NEW YORK. 
No Air Locks. 15 to 50 percent. 
* fuel saved or equal amount of 
power gained. Runs with same 
economy as engine. 
Adapted to all kinds of En- 
gines. Send for Circular. 


== The Almond Coupling 


A NEW quarter turn 
motion to replace 
4 quarter turn belts and 


TR. ALMOND, MFR, 
83 and 85 Washington Street 
BROOKLYN}, N. Y. 















Oo, 





MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
” Horizontal Tubular and Manning Vertical Boilers. 


The improved Ball Engine 


AS BUILT BY 
TiE BALL & WOOD CO, 


Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP 
REGULATION and ECONOMY it has no equal. Built with new 
tools from new patterns and after long experience, it marks 
the latest step in steam engineering 





In 








MACHINE TOOL WORKS: BRIDGEPORT: Conn: 
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BROWN & SHARPE MFG. CO.,?°°%772"* 





Special Cutters for Special Work. 


MACHINE TOOLS on Exhibition at 23 South Canal Street, CHICAGO. 
S. A. SMITH, Agent. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MAGHINE TOOLS. 
' SCREW MACHINES. | 


For making all kinds of Set 
s Screws, Tap Screws and Studs. 

Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 











No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURGH, 





705 ARCH ST. PHENIX BLDG, 


EC 


=. 


13@ & 138 LIBERTY ST. LEWIS BLOCK 


oR AN | 





THE YALE & TOWNE MFGCO, 
STAMFORD CONN 
_ NEW YORK. CHICAGO PHILA. BOSTON 


The Original Unvuleanized Packing 
CALLED THE STANDARD cticrsateomancs.? "i" 








JENKINS 


MAR IK MARK 


JENKINS STANDARD PACKING 


TRADE 


Accept no packing as JENKINS PACKING unless 
stamped with cur ** Trade Mark.” 
21 NORTH FIFTH ST., PHILA 


JENKINS BROS. : SUERTE TT 
$150.00 REWARD. 


We have now in active operation in the United States and 
Europe, over 3,000 of our Improved Standard Engine Lathes, and are 
-constantly hearing of phenomenal amounts of work being turned out 
‘per day, on them. 

For the twofold purpose of obtaining valuable statistics, and to cn- 
courage the men now operating the tools, we offer the following rewards: 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
‘who, before July Ist, 1892, turn out the largest day’s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman of a shop will be eligi- 
ble to a prize, but the amount of work must be endorsed by a proprietor. 


Communications may be addressed to the Works or any of our Stores, 
te Printed Copies of this reward furnished for posting in shops. 


THE LODGE & DAVIS MACHINE TOOL CO. 


"See advertisement, page 16. 


OUR ILINE OF FE*LAIN MILLING MACHINES. 


Rack or Screw Feed, Wo. 4% 
Gearedor Plain. : 


JENKINS 


71 JOHN STREET, N. Y. 
105 MILK STREET, BOSTON 

















THE GARVIN MACHINE COMPANY, 


Manufacturers of} and Dealers in, all kinds of 


MACHINERY anD MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. (Catalogue sent on Application.] _ 


NEW YORK; 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S.A. 

Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 

Circular Milling Machines for finishing grooves-of sheave 
pulleys, faces and sides of large gear blanks. 
om” Turret Head Machines and Tools for boring and facing 
=. hubs, pulleys and gears; for finishing keys and joints for 
as fixtures, air cocks, electric apparatus, and for turning, 
orming, and threading irregular pieces of circular crogs 
section, in brass, iron, and steel. 
» 100 West Washington Street, Chicago, Ills. 








THE 


FACTURERS 


BILLINGS & SPENCER Gp 
OF L E [ ia 

: — L | — Yup to 
DROP FORGED eet fF ‘a 5 & AND 
LATHE DOGS c paar; le \ ALSO 
FROM BEST ~\ Vv CLAMP 
STEEL FOR > ~, ~, ‘ ‘ DIE DOGS 
OROP FORGINGS OF COPPER,IRON AAD. STEEL OF ALL DESCRIPTIONS 
WARNER & SWASEY, THE METROPOLITAN AUTOMATIC INVECTOR 


HARTFORD, CONN. U.S.A 
si OF <5 INI2 SIZES 
BILLINGS J 
INCLUDING 4IN 
FORGED 
ANDO 
THE PURPOSE 
OPERATED Entirely by One Handle. 





CLEVELAND 
OHIO. 








GLOBE VALVE CHUCK. 
BRASS WORKING MACHINERY. 


ILLUSTRATED CATALOGUE ON APPLICATION. 





. 
The Most Successful Injector Made. 
ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it tothe manufacturers. Carried in stock 
by the Largest Supply Houses in the U. S. 


Western Agent, CRANE CO., CHICAGO. 


The Hayden & Derby Mfg. Co.,, 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 





S.A. 


graphs 


pplication. 


Lowell, Mass., U. 


—- 








Manufacturerof ENGINE LATHES 


from 17 to 60 in. swing. Cuts, Photo, 


and Prices furnished on a 





i [vil i 


I fl : 


ee WBS 


suit 
sul 
pu 

poll fs 
a a | 


win 


CEO. W. FIFIELD, 









Key-Seating Machines 
) and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


Fy New and Sccond-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ 
Tools or Supplies. 


W. P. DAVIS, 


Qe 





J. M. ALLEN, PrREsment. 
~ Wo. B. FRANKLIN, VICE-PRESIDENT. 


F. B. ALLEN, Sreconp VicE-PRESIDENT. 
J. B. PIERCE, SEcrRETARY & TREASURER. 





Grant's ready made iron gears, all kinds, cut teeth or cast 
teeth. Gear Cutting to order. 
NEW and IMPROVED CATALOGUE for 1892, READY 


EOoteewe Cll 


THE LEXINGTCN GEAR WORKS, 18 Fletcher St., Lexington, Mass. 


















RS SPUR CEARED 


SPIRAL GEARED. _fj 
The G. A. GRAY CO., 


| 479 Sycamore St., CINCINNATI, 0. 





= Se ee 




















15” Pillar Shaper. 25” Pillar Shaper. 


CHAS. CHURCHILL & CO., L’t’d, Agents, 
21 Crosa Street, Finsbury, London, England. 








: Manufacturer 
~ _J.M.CARPENTER = 


=. 1838 9 





TaPOOHMOROIOD 
PPUTaTR ea 


PAWTUCKET.R.1I. 


Tusine 














